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Washington, D. C, Mdrdi 1, 1868. 

Sib : I have the honor to transmit my final report of the tTpiied States 
Geological Survey of Nebraska and adjacent Territories.* The observa- 
tions here recorded were made with some care at the time/and, inas- 
much as they will not probably be repeated for years to coDiBy. may 
prove of value to the state. The history of the origin and purposes of 
the survey have been so clearly setlforth in your annual report 6T the 
General Land Office for 1867, that I beg permission to introduce U'in 
this connection : ' / . 

In the second section of the act of Congress, approved March % 1867, making ap^^ 
priatioDS and to supply deficiencies, it is declai*ed 'Hbat the unexpended balances of 
the appropriations heretofore made for defraying the expenses of the legislative assem- 
bly to the Territory of Nebraska, shall bo diverted and set aside for the purjwse of pro- 
curing a geological sm*\'ey of Nebraska, to be prosecuted under the direction of the 
Commissioner of the General Land Office." 

It has been estimated that the unexpended balance applicable to the geological sur- 
vey is $5,000. Under that authority Dr. F. V. Hayden was appointed on the 29th April, 
18C7, to make a geological examination and survey, with compensation of 82,000 per 
annum. With the limited means provided, he was allowed an assistant geologist and 
paleontologist, at the rat^i of $1,000 ; three collectors and laborers at not exceeding 
$700, the sum of $300 having been set apart for chemistry and natural history ; 
while the sum of $1,000, or the residue of the means, was designed for general expenses 
of outfit and incidentals in the service, which was restricted to one year from the date 
of the appointment. 

The geologist was directed to proceed as soon as necessary arrangements could be 
ma<lo to the sphere of his operations. He was instructed to ascertain the order of suc- 
cession, arrangement, relative position, dip, and comparative thickness of the several 
strata and geological formations in the State, to search for and examine all the bedB, 
veins, and other dei)osits of ores, coals, clays, marls, peat, and other like mineral 
substances, pA well as the fossil remains of the various formations ; to obtain chemical 
analyses 6i such of those substances, and of the different varieties of soil, whereof it may 
be deemed desirable to ascertain the elementary constituents. He was required also 
to determine by careful barometricfbl observations the relative elevations and depres- 
sions of the different parts of the State of Nebraska, and to gather in the field of his 
explorations collections in geology, mineralogy, and paleontology, to iUustrate the 
notes taken in the field. In order to enable the Com'missioner to present to Congress 
the results of the geological survey, it was stipulated that a preliminary report should 
be made of the progress of the work, accompanied by such maps, sections, and jdraw- 
ings as might be considered requisite to illustrate the report, it having been ordered 
that the final report under the appropriation should embody the results of the entire 
survey, and be accompanied by a geological map, with carefuUy-prepared sections and 
diagrams, showing by different colors and other marks and characters the principal 

* It is but Jnst to me to bo pomiitted to state that this report \ras completed in its present oonditloo 
three years ago, and the manuscript delivered to tbo Commissioner. It is now printed without any 
opportunity for revision. Several chapters vrhich have appeared in other publications are emitted. 
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localities and gcographital rau)?o of the various geological fonnatiou:s of the district 
explored, and by di*»wjilgs and descriptions of the characteristic fossil remains of 
tlio difi'uront groni)>uf>et rata— advance data having been calknl for at short inter>-al8, 
in order that the Deportment might know the progress of the work. 

It was reciuiritirl m^ur iustruetions that the region o^ Nebnu>ka south of the Platto 
River should lio -iirst examined, it being o<*cupied by the limestones of the tnie coal 
uie.-ftiures, and.tlMit a careful 8(?arch should be instituted for the localities, depths, and 
extent of depoflilB of that most valuable mineral. It was deemed important to extend 
the explonMtfoBA and examinations along the Missouri to Sionx City, as it had been 
repoi-ted that there was a bed of coal outcropping from rocks of the chalk formation 
near the Ojnaha re^i»erv'c, then under survey for the accommodation of the Omaha and 
Winnebago .Indians. It was desired that the geologist, who w:i8 fUrnishwl with a map 
of i)ubHi;]&firveys, should locate geological formations by townships and ranges of the 
KixtU .ON^oveniing principal meridian in Nebraska. As the unsurveyed region also 
inclndi;8'bettled portions of the State, it was requin*d that the oxplorsitions should also 
be*j^ui^ <lirected to determine the location and extent of natural resources in coal, 
metirOic on>s, hydraulic and common limestone, lire-clays, freestouo, flagstone, and 
^MKiVoles, pri»j)erly belonging to the various formations there existing, and which wuuld 
. hii oT inunediate use to the people. As the predominating interest in the Stato is farm- 
ing, his attention was directed to the examination of its soils and sul>aoils, to their 
adai>tability to particular crops, as well as to the best method of i>reserving and 
increasing their fertility. 

Inlbrniation was also calle<l for in rQganl to the introduction of suitable forest trees, 
in order to promote the growth of timlwr. 

Attention should likewise be given to the materials for the construction of roads, 
houses, bridges, such as building stones, limestones for the manufacture of (|uiek-lime, 
sand, clays for making bricks and tiles, as well as for potters* use. Particular atten- 
tion should be given to the various soils and subsoils, and their adaptability to the 
growth of ditlerent kinds of crops, fruit and ornamental as well as forest trees. If the 
district is hilly or mountainous, barometrical observations should be made to d«;t<?r- 
mine the heights of the elevations above the sea and the principal streams, and atten- 
tion should likewis<5 be given to the climatology of the country. Full sets of collections 
of all the difl'erent kinds of rocks, soils, ores, minerals, and mineral waters of every 
descrijition, as well as of the various organic remains characterizing the different forma- 
tions, should be carefully collected and preserved-for study and analysis^ These col- 
lections to be arranged and permanently preserved in the Department. It is proposed 
that specimens of every kind l>e transported to the Dex)artment for careful iuvestigii- 
tion, in order that final and more detailed report* may be made out, illustrated by 
maps, sections, diagrams, and drawings of the various fossil remains, characteristic of 
the different rocks. 

Authority should be given for the publication of'the final reports in a suitable form, 
mid in such manner as to be creditable to the country. A few such report^ properly 
l)repared by competent and reliable authorities, with full statistics of our resources, 
would, if distributed abroad, have a tendency to stimulate immigration, and cause the 
rapid settlement of our vast unoccupied public domain, thus increasing the national 
-wealth and power, and relieving the burdens of general taxation. 

Ill ficcordamio with your instructions, the survey was prosecutetl with 
all the enei^y in my power, and I was enabled during the season to ex- 
amine the entire eastern portion of the State, and some portions farther 
west. Mr. F. B. Lleek, the very able paleontologist of the survey, passed 
through the State of Iowa, from the Mississippi at Iowa City to the 
Missouri at Nebraska City, in company with Mr. C. A. WTiite, the State 
geologist of Iowa, in order that he might connect the geological forma- 
tions of that State with those of Nebraska, and also trace out the coal- 
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beds in their western extension. His report, herewith transmitted, will 
show the success and thoroughness with which ho pcrtbrraed his labors. 
The entire area of the State of Nebraska belongs to what is called the 
plain or prairie country of the West. The strata are entirely horizontal, 
and ai*e seldom exposed to the scrutiny of the geologist, except along 
the banks of streams. The greater portion of the State is covered with 
a great thickmjss of yellow marl, which oftentimes conceals the under- 
lying formations, but it gives to the soil the wonderful and inexhaust- 
ible fertility which the entire eastern portion possesses. As an agricul- 
tural and grazing State Nebraska must eventually take a vary high 
rank. 

Xobniska, the youngest State in the American Union, extends from the Missouri 
w'Ciitward to the Rocky Monntains, with an extreme length of 412 miles, decreasing to 
:>10 miles on the southern border, its extreme width being 'iOd miles, diminishing to 
I:i8 miles on the west. It« area is 75,905 square miles, or 48,636,800 acres. — (Report 
Commissioner General Land Office, 1867.) 

But three of the principal geological formations jvre repre^nted in the 
State, Carboniferous, Cretaceous, and Tertiary. Of the Carboniferous 
strata only the upper members occur, and these seem to thin out in their 
^vest<>^n extension, until they almost disappear in the region of the 
liceky Mountains. 

Much attention was given to the study of the coal-beds in the south- 
eastern portion of the State, and the conclusion was reached that no 
coal-beds would be found more than from 12 to 30 inches in thickness. 
In a country which is so destitute of timber these beds may be wrought 
with advantage. The subject of tree-planting in Nebraska cannot bo 
too strongly impressed upon the settlers in that Stiite. No labor or ex- 
pense should be spared and no delay permitted in this direction. Not 
many years will elapse before fine forests of young timber will cover 
much of this fertile region. The influence of these forests upon the cli- 
mate and the soil has been discussed in the report. A careful examin- 
ation of the geological formations, and the physical geography of the 
State, will show at once that its mineral resources must be very limited. 
No ranges of mountains come within its borders. Some iron ores occur, 
but there is not sufficient fuel to utilize them. Gold and silver in pay- 
ing quantities will not probably be found. 

The supply of building material ha« been shown to be inexhaustible, 
and the skill and industry . of the inhabitants is now fast turning it 
to practical use. 

The Union Pacific Eailroad, passing directly across the State from 
east to west, has given a wonderful impulse to its material i)rosperity, 
and must continue to do so for all time to come. The demand for branch 
roads in every direction has already been made by successful agricul- 
ture, and the ease with which they can be built, especially along the 
bottoms of streams, is quite remarkable. 

With the exception of the Missouri River, there are no navigable 
streams in Nebraska. The Platte, although very broad, is always too 
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shallow, IS full of sand-bars, and quicksands, and at certain seasons of 
the year it is nearly dry. The supply of water for milling and manu- 
facturing purposes, however, seems to be abundant. In conclusion I 
would say that my examination of the resources of the )Sta:e has 
greatly increased my already favorable impression in regard to them. 
With its broad, fertile bottoms bordering a navigable river like the 
Missouri for over three hundred miles ; with the rich soil of the up- 
lands, and their almost unlimited supply of all the agricultural produc- 
tions adapted to that climate ; with its railroads, water privileges, and 
the marked energy and industry of its inhabitants, Nebraska is cer- 
tainly destined to take a high position among the States of our Uuion. 

It remains now for me to acknowledge my indebtedness to many 
friends, for aid and sympathy during the progress of the survey. The 
appropriation was so small that it would have been impossible for me 
to have brought the survey to a successful termmation w ithout the gen- 
erous assistance of the United States military authorities. Armed witl^ 
a letter from General Grant to the military commanders in the West, 
requesting them to afford me all the aid in their power not inconsistent 
with the public service, I was everywhere received by them with the 
utmost cx)urtesy. General William Myers, chief quartermaster Deiiart- 
ment of the Platte, supplied me with a complete outfit for traveling, 
horses, equipments, &c. ; General Barriger, the chief commissary, sup- 
plied me with commissary stores at officers' prices. From Colonel EC 
B. Carling, at Fort D. A. Russell, I obtained an outfit, which enabl(»(l 
me to make an examination of the coal fields along the base of the 
Rocky Mountains, near the close of the season. To the citizens of Ne- 
braska, and the press generally, I am indebted for the most cordial 
sympathy and aid, and the mere list of their names would occupy pages 
of this report. The officers of the Union Pacific Railroad supplied me 
with every facility in their power, as well as free transportation for 
party and freight along the road. 

To the Hon. P. W. Hitchcock, representative of the Territory in Con- 
gress, the people of Nebra^ska are indebted for the appropriation which 
enabled the Geologist to make the survey. I wish to express my obli- 
gations for many favors of great value to Dr. G. L. Miller, Captain 
William Wilcox, and Hon. A. S. Pixddock of Omaha. 

The reports of F. B. Meek, paleontologist, and Mr. S. H. Scudder, on 
certain insects, injurious to vegetation, are of the highest value. The 
report of ^tr. Scudder was prepared without anj' expense to the Gov- 
ernment. 

I take pleasure in extending my cordial thanks to my assistants in 
the field, Mr. James Stevenson and Edward Chase, who labored with zeal 
to advance the interests of the survey. 

Very respectfully, your obedient servant, 

F. V. IIAYDEN, 

United iStat^s Oeologist 

To tbe Commissianer ( -eneral Land Office^ Washington, 2>. 0. 
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OHAPTEB I. 

DETAILED REPORT OF DOUGLAS AND SARPY COUNTIES. 

Detailed reports of counties must necessarily be attended with more 
or less repetition. Yet in presenting a report on the geology of a State 
it would appear to be important to the inhabitants of each countj' that 
the local geology be dwelt upon with as much minuteness as possible. 
It is for this reason that I have called this portion of the report the 
local geology, much of which will no doubt bo moi'e interest- 
ing to the innabitants of the State than the general geology. I will, 
therefore, commence with Douglas and Saq)y Counties. The ba^is 
rocks of these two counties are for the most part of the age of the Upper 
Coal-Measdres. 

If the Permo-Carboniferous and the Permian were ever deposited over 
this area, they were swept away by erosion prior to the deposition of the 
Cretaceous rocks. If we follow the valley of the Platte westward on the 
northern side, we shall see the junction of the two great periods, Car- 
boniferous and Cretaceous, and we sball lind that the beds of the Dakota 
Group, or what we suppose to be the Lowqr Cretaceous beds of tbe West 
rest directly down on the limestones of tlie Upper Coal-Measures. As 
an illustration of this statement, we find near tlie Old Otoe Village, eight 
miles above the mouth of the Platte, a good exposure of the sandstone 
resting conformably on the Carboniferous limestone. 

In Douglas County there are very fewexposui'es of the under lying rocks. 
Indeed, the only quarries of any importance in tbe county are near Omaha, 
on the Missouri Kiver. But along the Platte the limestones jut out in 
massive beds, which supply all that region with excellent building stone, 
and most of that used in Omaha is transported from these quarries. The 
exposure of limestones near Omaha is not great, only about eight or ten 
feet above the water's edge, and over these limestones there are from 150 
to 200 feet of drift and yellow marl, which must be stripped off before 
the rocky layers below can be made available. These difficulties will 
always render this quarry an expensive one. These limestones have also 
been seen in one or two localities farther up the river. At llockport, 
about ten miles above Omaha, they form the bed of the river, and on 
this account this locality was formerly known as Rock Bottom, and 
attracted the attention of railroad engineers as a suitable crossing for 
a line of road. I was also informed that at low water, limestones are 
seen at Fort Calhoiui and DeSoto, and it is probable that at the latter 
locality, the Carboniferous beds disappear beneath the river, not to be 
seen again in the valley of the Missouri, until disclosed by the uplifting 
of the Rocky Mountain ranges. Passing westward from Omaha there is 
no important exposure of rocky beds to be observed. The scenery is very 
monotonous — a rolling prairie, with scarcely a tree to be seen. 

Near Bellevue, Sarpy County, there is an exposure of the Upper Coal- 
Measure rocks at low water, a very careful section of which has been 
given in Mr. Meek's report. This quarry has been wrought more or less 
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for years, and the limestones used for building purposes, and burned 
into lime. But the most important quarry in this country north of the 
Phittc is that belonging to Mr. Wat«on, and located on the Pappillion, 
three miles west of Bellevue. This quarry has been worked for many 
years, and contains several layers of valuable rocks for building pur- 
poses. It is a source of considerable revenue to the owners, and the 
materials «are taken to Bellevue and Omaha in great quantities, where 
a ready market is found. The following is a section of the beds in 
descending order : v 

C. Vegetable soil, two to four feet thick, with a few stray water- worn 

rocks. 
5. A bed, like No. 3, with fragments of fossils, capped with loose layers 

of limestone 18 inches to 2 feet thick. 

4. Three inches of light-yellow clay, a hard layer. 

3. Yellow indurated calcareous clay, full of shells, Ckonetes granuli/era, 
Spiri/er plano-convexus^ &c., 10 inches. 

2. Several layers of hard limestone, very compact, with crinoids, corals, 
Chonctes granulifera^ Athyria suhtilita^ Spirifer camerattiSy Productus 
semi-reticulatusy &c., 6 feet. 

1. Greenish yellow clay, underneath the most valuable and massive bed 
of limestone, 20 mches thick. Below the clay, but only exposed by 
removing the earth, is a layer of yellow limestone 18 inches thick. 
Bed 2 in the above section produces the best rock for building pur- 
poses, and the organic remains indicate its geological position to be in 
the Upper Coal-Measures. 

I then visited the quarries along the north bank of the Platte with 
Messrs. Clark and Watson, of Bellevue. The first point examined was 
Duclos's quarry, about four miles above the mouth of the Platte. Here 
are some most excellent limestones for building purposes, and blocks of 
large size are taken out for the Omaha market. Upon the principal 
layer rests a bed of yellow clay, filled with water- worn i>ebbles of small 
size, usually 2 or 3 inches in diameter, 3 to 4 feet thick. Above this is 
yellow marl of indefinite thickness. The surface of the rock seems to 
have been planed smooth, probably by glacial action, as if by the hand 
of art, so that as far as exposed by the stripping off of the superincum- 
bent clay and marl beds, no portion of the surface seems to be higher 
than another. The main scratches or grooves are 27° east of north ; 
but there are some exceptions, 19^, 23^, 27° east of north. There is one 
groove crossing the main scratches nearly north and south. The obser- 
vations were taken with great care with a large surveyor's compass, 
belonging to Mr. Watson. Mr. W. regarded the variation at this point 
as llfo. The entire process seems to have been rather a smoothing one, 
with a few small pebbles in the bottom of the glaciers. A section at this 
quarry, in descending order, reveals the following beds: 

C. Yellow marl. Loess. 

5. Yellow clay^ full of white lumps of magnesia, with small pebbles. 

4. A layer of limestone varying from 10 to 15 inches in thickness, which 
makes most excellent lime and building blocks. Athyris subtilita^ 
Fu^uUnu cylindrical and Spirifer cameratus. 

3. Slope, doubtless intercalations of clay and thin beds of rock, 30 feet. 

2. Massive layers of limestone, yellowish- white, full of organic remains. 
Spirifer cameratus. Athyris subtilita. Productus semi-reticulatm, Fu- 
sulina cyUndrica. The fusulina very abundant in the middle layers, 10 
to 15 feet. 

1. Slope, same as bed 3, 25 feet above the Platte. 
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About two miles above Duclos's quarry, the little streams cut deep 
valleys alon|;c the region of the Platte, exposing some beds which doubt- 
leBS hold a lo'wer position than those last mentioned. vSome very line 
springs issue from these rocks, which are regarded with great favor. In 
the vicinity of these springs there is usually a large accumulation of 
tufaceous deposits, sometimes forming large masses like thick layers of 
iwrous or spongy limestone. All along the Platte the beds are concealed 
€»xcept near the foot of the bluffs, and the following seetion is disclosed 
by artificial cuttings: 

5. Greenish-yellow and brown clays with irregular hard layers of lime- 
stone, 2 to C inches thick, 10 to 15 feet. 

4. lleddish clay, 2 feet. 

3. Heavy, bedded, bluish limestone, very hard, 6 to 8 feet. 

2. Yellowish laminated clay, 2 feet. 

1. Bluish, hard, argillaceous limestone, 12 to 18 inches. 

The Carlisle quarries are about ten miles above the mouth of the 
Platte. The rock here is a blue limestone in layers 2 to 12 inches thick, 
with intercalations of clay 1 or 2 inches thick. It breaks into fine blocks 
for caps and sills, and is much sought after. Near Fair View, just below 
the month of Buffalo Creek, a section was taken : 

8. Yellowish calcareous clay, full of Fmalina cylindrical 2 to 4 feet. 
7. Yellowish indurated clay, 18 inches. 

6. Rather porous, impure limestone, 12 inches. 

5. Yellow and ash-colored clay, 2 feet. 

4. Massive yellow limestone, very good, full of organic remains, Alloris- 
ma, AthyriSj Froducttm, &c., 3 to 4 feet; 

3. Slo|)e. 

2. Limestone. 
1. Slope. 

Farther up the Platte bed 4 appears again; and always, wherever it 
oc<;Ors, tbrms most valuable quarries for the inhabitants. All these 
layers of limestone continue nearly to the mouth of the Elkhorn, gradu- 
ally passing by a gentle dip beneath the Cretaceous sandstone. Near 
the mouth of the Elkhorn and along that stream are several bluffs of the 
yellow sandstone, soft, and yielding readily to atmospheric influences; 
but the mural faces are often covered with hieroglyphics, so that they 
seem to have been of some service to the Indian on which to record his 
history. 

In summing up the geology of these two counties w^e can at a glance see 
the simplicity of its character. A few beds of the Upper Coal-Measures 
and the rusty sandstones of the lowest division of the Cretaceous series, 
the Dakota Group, are all that occur. We find at one or two localities 
the Cretaceous and Carboniferous beds in apposition ; and though the 
eye can observe no apparent want of conformity in these beds, yet we 
can readily imagine the tremendous effects of the erosion prior to the 
deposition of the sandstone, from the fact that hundieds of feet of clays 
and limestones must have been swept away. 

The first interesting feature in the geology of this district is the vast 
deposit of yellow marl or Loess, which covers the whole of Eastern Ne- 
braska. Although I shall allude to this deposit quite often in another 
portion of this report, yet it will be as well to define it as clearly as possible 
in this connection. Above the basis rocks there is generally a consider- 
able thickness of a deposit which goes under the general name of Drift. 
NeiOr Omaha it is 40 or 50 feet in thickness compost of loose sand, water- 
worn pebbles, &c., the layers of deiKXsition incliuing at all angles. Indeed, 
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tlioro is ovorj- evidence of turbulent waters durinj^ its deposition. 
Mingled with the water-wom pebbles are fragments of iron ore, and 
ol'tcn thin layei^s of rusty sand, which shows that a large portion of the ' 
materials of this dritt is derived trom the washing away of the Creta- 
ceous rocks. The coarse gravel gradually passes up into fine sand, then 
chiy, and not unlm|uently the clay graduates up into the yellow maA 
In most instances the l»lutis of yellow marl present a massive fronts 
without any signs of stratification. Sometimes there are indistinct traces 
of stratification, but, as a general rule, the yellow marl indicates a depo- 
sition in very quiet waters, ])robably in a lake. This yellow marl is 
sometimes called the blulf formation, fi-om the fact that it forms the 
gnjitcr portion of the high hills bonlering the Missouri Kiver on either 
side. Indee<l, it is this fi)rmation that gives the contour to the hills and 
cliaractcr to th<^ entile surface of the country forming Eastern Nebraska. 
15nt its most powerful infiuence upon this region lies in the wonderful fer- 
tility wlii(!]i it has imparted to all soils, lowhind or upland. It varies firom 
T) to 150 Icet in thickness in ditfeivnt places; yet, throughout its entire 
tiiickncss, it is filleil with nutritious matter for the growth of vegetation. 
It is owing to the univers;d distribution of this marl that the underlying 
basis rocks are so rarely revealed to the eye of the geologist. Passing west- 
ward from Omaha, as far as the eye can reach, nothing can be seen but 
on<^ series alter another of nmnded hills or long sloping ridges. The yield- 
ing iiatuH' of this marl is such that it wears away into gentle slopes, so 
tliJit traveling is not difiicnlt; yet there is no moitj variation in the form 
of tin-! surface than in that of the sea when agitated by the winds. This, 
too, is a great advantage to the country, for on this account the drainage 
is perfect. Sometimes the farmers complain that their farms are rough 
and ikM as desirable, but this featuiv will be regarded at some future 
period :is most important in the cultivation of certain crops. This marl 
was called, many years {»go, Loess by Mr. Lyell, who examined it along 
the banks of the Mississippi. It forms the characteristic features of the 
hills along the Missouri and the Mississippi ivom the Great Bend to the 
(iulf of Mexico. But through the State of Missouri, so far as I have 
obs4»rved it, it contains more clay. The liills upon which the village oi 
St. Joseph .is located are fine <'xam])les of the yellow nmrl. Here very 
deep artilicial (»x(;avations hav(» been mjide. Scatt<ired through it every- 
where is an abundance of land and fresh -water shells which all belong, 
so far as we know, to recent spc^cies; a great variety of the genus 
IIclU\ also JAmnca^ Physa^ rUinorlnH Pnpa^ ^Snccinnca, valves of CgclaSj 
and some others. These slu»lls, of course, illustrate its purely fn»sh-water 
character. This marl is also often filled with whitish calcareous concre- 
tions or nodules, which are sometimes hollow. These nodules are 
espechdly abundant at the foot of the lofty marl blutts which form the 
precii)itous range of hills along the IMissouri lliver belQw the mouth ot 
the Big Sioux, Not unfrequently the bones of extinct animals, mingled 
with those existing at the inesent time, are found in this marl. The 
bones and skull of the bufi'alo often occur. A most excellent 
skull of the buffalo was recently found in the marl blutt's near 
Dakota City, 30 feet below the surface. Near Plattsmouth Bev. J. G. 
Miller obtained the bones and skull of a rodent, enveloped in one of 
these calcareous concretions, which on examination proved to belong to 
the Gcomya bursariusj pouched or pocket gopher. This animal is still 
very abmidant all over the rock bottoms of the Missouri from mouth to 
source, and yet we determine from this specimen that it extended back 
in time to the period of the Loess and was a cotemporary with the mas- 
todon and elephant. In a large number of localities the bones and 
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teeth of mastodons and of the beaver have been found. The teetli of 
the Mastodon giganteus and Elephus primigenius are not uneonnnon. 
Tliis carries us fai* back into the past, when the great valley of the Mis- 
souri, or a large portion of it, was one vast fresh-water lake, with its 
laj^riads of streams pouring in from every side, on the shores of wliich 
tramped the huge mastodon and elephant, along with the smaller quad- • 
rnpeds that now inhabit this region. The beaver also built his dams 
along tlie streams, and cut the timber that grew along the banks, while 
tlio gopher burrowed, as now, uqder the rich soil of the bottoms. As 1 
have before remarked, this yellow-marl formation has sometimes been 
called the Loess from a similar deposit which exists in the valley of the 
Rhiine, and which has given this valley a celebrity in song and story 
all over the world. The vine-clad hills of the Rhine, and the delicious 
wine, have long been associated with this district; and if grape-viiK*ti 
tliat will withstand the severity of the climate can be found, these hills 
along the Missouri River will rival those along the Rhine in the abunil- 
aiice of the grapes and the income of their vineyards. 

There is another feature in the scenery along , the Missouri which 
sliould not be overlooked here, from the tact, that it is quite conspicu- 
ous, and contains within itself a most important truth, throwing much 
ligLt on the history of the great West. The terraces along the Missouri 
and many of its tributaries are not confined to the district where the 
yellow marl is deposited, for I have seen these terraces even more num- 
erous and conspicuous about the sources of the Missouri and Yellow- 
stone, and they are described as occumng in the valley of the Colum- 
bia and other rivers, flowing into the Pacific. They are doubtless 
instructive as showing the i)auses that occurred in the upward rising of 
the country during the elevation of the Rocky Mountain range. There 
is geuerally the uncertain sandy bottom next to the river, then an ab- 
rupt terrace, 4 to 15 feet high, which forms the proper river bottom ; 
then comes the second terrace, which also varies much in height above 
the river bed of from a few feet to 100 or 150 feet. The city of Omaha ^ 
is located on one of these high terraces, which is almost entirely com- 
lK)sed of i^ellow marl. This terrace slopes gently up to the foot of the 
marl hills, when the ascent becomes more abrupt. 

It is not often that the terrace is worn away into the rounded hills, as 
shown near Council Blufls. Sometimes there are three or four of these ter- 
races, but usually not more than two conspicuous oiies. When the ter- 
races are well shown on one side of a river they seem to be wanting on 
the opposite side. Bellevue is also located on a high teiTace overlook- 
ing a vast extent of country, and so fine is the location and so beau- 
tiful the prospect that it has called forth the involuntary admiration of 
travelers from Lewis and Clark to those of the present time. In a purely 
economic view this deposit is of very great value to the settlers. The ero 
sion of the limestones and clays of the Upper Coal-Measures alone, could 
never have given such wonderful fertility to the soil of Nebraska; indeed, 
it is almost or entirely independent of it. Indeed, it is composed of a 
mixture of the eroded materials of all the formations in the Missouri 
Valley, and particularly of the Cretaceous and Tertiary formations and 
the soft, yielding, chalky limestone of No. 3 Ci'etaceous enters largely 
into its composition. I made collections of the soils and the yellow 
marls from various localities. They are now in the possession of Pro- 
fessor 8. W. Johnson, of Yale College, for analysis, and no report has 
yet been made. In the excellent report of Professor Swallow on the 
geology of Missouri, 1855, several analyses of yellow marl from differ- 
ent i>oints are given as conducted by Professor Litton. Professor L. 
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a!<4> .avc-s ;i table of anal\ jses of the Loess of the Bbine, and I will quote 
it ht TH To sho^ how cl*v?ely relauti these two deposits seem to be Id 
rhc-ir rhr-uiioal o«>uii*os>itioD. It is not to be sopiiosi-il that they are Deces- 
Siuiiy syiirhninous iu their dri^v^itioa. as Sf.me of the older formatioDS 
sue >nj»i»ostni to l*e, but mervly this, that similar eanses have prodaoed 
simiiar n^siilis. The Loess of the Khiue may have been deposited in a 
i^wirx lake, and the materials may have been eomfKised of the eroded 
<U oris oi tiii* rvH'ks of a similar clK-mical composition. It will be seen 
also tliat ihcvse ehemio:d iviistitoents pix-dominate in the yellow marl 
thar are iiseiul for the jmiwth of the different cereals. In one hnndred 
parts of this marl.drieil. fivm near HannibaL Missouri, analyzed by Dr. 
Litton, there were, ftom two analyses — 

1. 2. 

Silica 76.98 77.(B 

AbiiiiiiKi nuil jH^TOXulo of in.>u 11.54 12L10 

Lime 3.S7 3*25 

Ma-iu^i:i 1.68 1.63 

i.'arl»oiiio a».iil Not detenniDcd. 2.83 

Walir 2.01 2.43 

96.17 99.26 



l^rick made from this fonuatiou, from the- same locality, gave the fol- 
lowing result : 

Silica W.52 

Aluniiiia ami iK»roxiile of irou 12.dJ 

Linn' 3.|^ 

M:i«xnesia 1«^ 

Carbonic acid ami water 1*^ 

96. «0 

Biu^hoff's amilt/scs of the Loess of the Rhine. 



Kumbor of analysis. 



1st. 



►Silicic arid ijSAl7 

Alumina , 9,97 

Peroxide of iron ! 4.25 

I.iiue ! O.W 

Wa«^nesia ' 0. 04 

Potash ! 0.11 

8o<:a ! 0.84 

Carbonate of lime 20.16 

Carbonate of magnesia I 4. 21 

LfOss by ignition f 1. 37 



2d. 



79.53 ! 
i;^ 45 \ i 

4.ei \ 

0.02 

O.IW 

1.05 (I *> «j 

1. 14 5 '*• ^^^ 




The tiible of five analyses is taken fix)m Bischoff's Chemical Geology^ 
and it will be seen at once that the two dejwaits are not essentially dif- 
ferent from each other chemically. This dei)osit is found everywhere 
along tlie Missouri River to the Great Bend, and for a considerable dis- 
tance up all the tributaries of that river. It gradually thins out as we 
proceed westward until it disappears beyond the mouth of Loup Fork. 
This shows clearly that the deposit was made after all the great water- 
courses in the West were marked out, and was one of the latest of the 
important geological events in this region. 
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CHAPTEE II. 

CASS, OTOE, AND NE>L\nA COUNTIES. 

Cass County. — This county lies immediately south of the Platte River, 
and borders oa the Missouri. It is one of the most fertile and pro- 
ductive counties in the State. The Weeping: Water, a considerable 
stream, passes nearly diagonally through it and flows into the Missouri 
near the little town of Wyoming. The Platte forms the north limit and 
the Missouri the east, so that it seems to be most favorably locatiMl so 
fax as water is concerned. But while this proximity to streams renders 
a large portion of the surface very rolling, or i*ough, as the farmers term 
it, there is undoubtedly more wood-land on that acicount. Along the 
Missouri there is a good supply of timber, and a young growth of trees 
is continually' aggressing upon the prairie ))ortion. If not removed by 
tbe ax or destroyed by fire, these hills and valleys will, in a few years, 
l>e clothed with a thick growth of valuable timber. Among the rji vines 
of the Platte are a great number of patches of oak, sufficient for fuel, on 
every farm. Then again, along the valley of the Weeping Water there is 
a good de^l of excellent wood-land, and an abundance- of limestone 
for all kinds of building purposes, and some excellent mill-sites. Nearly 
all the farms are occupied by actual settlers, and the crops of wheat, 
during the autumn of 1867, were unsurpassed by any other portion of 
the United States. I should judge also that this county is settled by a. 
tbrifty and intelligent class of t'armers, for we find not only well-culti- 
vated farms, with neat farm-houses, but also neat churches and school - 
houses. The entire county is covered witli an immense thickness of the 
yellow marl which conceals all the basis rocks except along t\\(t streauKs. 
As in the counties already described, only the IJ])per Coal-Measures 
and the Cretaceous rocks areJbund. Along the Platte, about tweh e 
miles west of Plattsmouth, and from thence to the mouth of Salt Creek, 
there are numerous quarries of the rusty sandstones of the Dakota 
Group. In these sandstones are niunerous impressions of dicotyledo- 
nous lein^cs similar to those found at Blackbird Hills, Decatur, and 
other localities to the northward. Near Plattsmouth is a series ot' 
beds of clays, sandstones, and limestones of the Carboniferous period, 
and corresponding with those already noticed on the north side of tlie 
Platte. Near the summit of the hill is a layer of limestone four to six 
feet in thickness, which has been much wrought for building materials. 
As the supeiincumbent clays and marls are stripped olf, a smooth sur- 
fece is revealed, with indistinct scratches, the same as seen on the oppo- 
site side of the Platte. How extensive this planing operation was ear- 
ned on iu this region it is impossible to tell, yet, according to the inves- 
tigations of Dr. White in Iowa, this glacial action must have extended 
over a large area, and perhaps over all the Northwest. In a very inter- 
esting aiticle by Dr. White, published in the American Journal of Sci- 
ence tor May, 18G7, entitled " ObseiTations upon the Drift Phenomena in 
Southern Iowa,r he states that as far back as 1858 he discovered dis- 
tinct glacial scratches on an exposed layer of the upper Burlington 
limestone. During the past season he discovered other traces of this 
actiou'on limestones of the Upper Coal-Measures in Mills County. In 
J^'ebraska these scratches have been observed at Omaha, on the Platte, 
and along the Missouri below the mouth of the Platte, and the inference 
is a just one that, if the great thickness of drift and yellow marl could 
be removed from the surface of the limestones, we should find that this 
glacial action was universal. This is undoubtedly the beginning of a 
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series of events which coDtinued up into the present period. I hope to 
be iible to discuss this matter more fully in another part of this report 
Tlirough the great kindness of the Rev. J. G. Miller, of Plattsmoathf I 
WHS able to examine much more of this county than I could otherwise 
have done, and by his aid 1 secured all the essential points. On onr 
way to Weeping Water from Plattsmouth we pass over a rolling prairie 
country underlaid with yellow marl, but having a surface soil of almost 
unexampled fertility. Near Eight-Mile Grove, at Mr. Austin's, we could 
ascertain, approximately, the thickness of the yellow marl at that difr 
tauee from the river. A well dug 30 feet revealed no rocky layer on 
liijrh ground and away from the main water-courses. The water is 
excellent. Fear Mr. A.'s house there is a peat-bed that will undoabt- 
edly be of some value when wrought. The peat appears to be two or 
three feet thick. There are several of these peat marshes in this neigh- 
borhood. In the valley of Weeping Water there is a bed of Mght- 
yellow limestone — a few layers compact and good for building purposes. 
It is mostly brittle, breaking into irregular fragments, with n6 true 
regular cleavage. A fine large mill and several houses are constructed 
of this limestone in the valley. The fossils are quite rare. The grassy 
slopes are so numerous everywhere that I found it difficult to secure a 
full section of the rocks. 

7. Limestone, hard, whitish, and yellowish- white; cropping out at tlie 

summits of the hills, and lying on the slopes in large masses S t^ 
10 feet thick. 

6. Slope, 20 to 30 feet. 

5. Layers of bluish limestone, brittle and cherty ; full of flint, 6 to^ 

inches thick, and breaking into square blocks C to 8 feet thick. 

4. Slope, 20 to 30 feet. 

3. Shelving limestone, yellow, not very useful for buildings; undeme3'tu 

this is a small bed of clay which fo^ms a slope. 

2. Yellowish-white, brittle limestone, with much sulphuret of iron ^^ 

cavities. 

1. Shale or black slate. ^ 

ThQse limestones are often filled with the comminuted fragments ^^ 
fossils, as corals, bryozoa, and stems of crinoids, and not unfrequenO-^J 
thick layers are made up of an aggregate of the Ftisulina, so that wh^^ 
the rock disintegrates the surface looks sometimes as if it was cover^~ 
to a considerable thickness with grains of wheat. The crinoids a^^ 
extremely abundant in their fragmentary condition, but it is very seldo ^ 
that a specimen can be found sufficiently perfect to be characterize^^ 
Isear the mouth of Stone Creek, section 12, range 10, township 10, i#^ 
dications of coal have been observed. Mr. E. L. Reed, residing at tl^ ^ 
little village of Weeping Water, sunk a shaft through the foUowin ^ 
beds : 

9. Sandstones, which form the bed of the creek, 10 feet. 

8. Slate and clay, 3 feet. 

7. Coal, 9 inches. 

6. Whitish, fire clay, 3 feet. 

5. Crystalline quartz, 3 inches. 

4. Bluish clay, 4 feet. 

3. Whitish, fire clay, 6 feet. 

2. Red clay, 3 feet. 

1. Soft white limestone,^ — . 

The coal above, although so thin a seam as to render it unprofitable 
for working, is of good quality, and is useful to the blacksmitjxs in the 
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vicinity- These alternate beds of limestones, sands, and clays give to 
the surface of the country bordering on the Weeping Water an unusu- 
ally rugged character. The bottoms of the little streams are narrow, 
the soil is good, water excellent, and the valley is well settled and is 
prosperous. 

Near the residence of Dr. Childs, about fourteen miles west of Platts- 
mouth, is a bed of red earth under the Cretaceous sandstones which 
looks like red ocher. There is along the Platte, in this county, con- 
nected with the Cretaceous sandstones, quite a series of the variegated 
sands and clays of the Dakota Group, which must, at some future time, 
be made very useful for economical purposes. Still at this time there is 
so much excellent limestone in this county that the wants of the set- 
tlers are fully supplied. There are many beautiful houses built of lime- 
stone. This rock seems to work easily into any desirable shape. I have 
estimated that the quarries of this county would supply the wliole 
State with building material for many years to come; and where I 
examined the clays and sands they are quite inexhaustible. The demand 
for fuel will never be as good in this county as in some of the others 
farther west, on account of the supply of wood-laud ; but I would ask 
"the attention of the farmers to the importance of peat as an article of 
fuel at some future time, or as an article of trade with the counties 
^"est. I am confident that a modei-ate supply at least can be found in 
t>his county, and that it will soon become an earnest object of pursuit and 
a source of great profit. But, like all the eastern portion of Nebraska, 
the great wealth of this county lies in its inexhaustible soil, which 
yields the most abundant crops; The wheat crops will average 30 to So 
l>ushels per ac^re; oats, 40 to 50; and corn, 60 to 75, while for grazing 
and stock-raising the whole country is unsurpassed by any portion of 
tlie globe. With all these facts before us, it is very easy to predict for 
edstem Nebraska a remarkable destiny in the future. 

Otoe and Nemaha Counties, — The geology of all the counties- bordering 
on the Missouri south of the Platte has been so ably and minutely dis- 
cussed by Mr. Meek, in his report, that I shall allude to it only in a 
geueral way, although the geological stnicture of this district seems 
very simple. Yet, to trace out the details of the beds, so as to be satis- 
fied with the perfect accuracy of the work, is very difficult. The Car- 
lx)niferous rocks of Nebraska are made up of a series of layers of lime- 
stones, sahdstones, sands, and clays of all colors and composition, and, 
unlike the rocky beds of nearly all the older Paleozoic pencils, there seems 
to be no persistency in the iithology over even small areas. No two 
sections of strata not eighteen miles apart are alike, and the same bed 
<5hanges apparently in short distances. If a very careful section of the 
beds, as revealed in some natural exposure along the Missouri River, is 
taken, it will fail to correspond with the results of a boring farther into 
the interior. Sections of the natural exposures at Plattsmouth, Ne- 
^Riska City, Brownsville, Rulo, or White Cloud, on the Missouri, will 
feil to correspond, exce[)t in some few particulars, and the vast thick- 
iiesa of yellow marl, which conceals the underlying rocks over such a 
great extent, leaves considerable intervals continually, over which it is 
inipossible to trace out the beds. These Upper Coal-Measure rocks seem 
to be as changeable in their lithological characters as those of the Ter- 
tt^ry period. What adds to the difficulty, also, is the fact that the same 
species of fossils, with few exceptions, run through all the beds. Many 
of the same species run through all the beds that are exposed by the 
Missouri, Irom Leavenworth City to Omaha. *As has been shown by 
Mr. Meek, both these counties are underlaid by rocks of the Upper Coal- 
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Measures, or Permo-Carboniforous. The Cretaceous sandstones have not 
been observexl on the western borders, and it is probable that the Creta- 
ceous bolt extends westward beyond the limits. If the western portious 
of th(»se two counties conld.be stripped of this thick covering of marl, 
it is very ])robable that true Pernio Carboniferous beds, and, quite possi- 
bly, tnie Permian would be disclosed at some points. The efforts in 
search of coal in Nebi-aska have so far been unsuccessful, but so impor- 
tant does it seem to be to the inhabitantsthat a source of mineral fad 
sliould be found somewiiere within the limits of the State, that its exist- 
ence or non-existence becomes the most important problem for solution 
connected with the survey. In succeeding portions of this rejwrt, I 
shall allude frequently to outcroppings and seams of coal in various 
iwrtious of the State ; but, inasmuch as so ^eat interest has been taken 
in this question by gentlemen at Nebraska City, it will not be out of 
place to discuss the matter briefly now. Mr. Meek, in his report, has 
discussed the probabilities of the existence of a bed of coal within ac- 
cessible distance of the surface within the limits of the State with bis 
usual care, and he has given the details of the sections shown by the 
borings at different localities. His opinion seems to be unfavorable to 
success anywhere within the limits of the State. As far back as 1862, 
I published a paragraph in a memoir read before the American Philo- 
sophical Society in Philadelphia, referring to some indications of coal 
along the banks of the Platte, which had attracted the attention of set- 
tlers : 

A seam of carbonaceous Ahalo, 12 to 18 inches in thickness, crops ont occasionally 
near tlio water's edgti, ami is regartlod by the inhabitants as a sure indication of cos^ 
The great scarcity of timber throughout this region wouhl render such a discovei*y ^ 
the higliost imiwrtance, but I am inclined to the opinion that it is a geological imp***: 
sibility lor a workable seam of coal to bo found within the limits of the Territory °* 
Kebraaka. The limestones of southeastern Nebraska belong to the Upper Coal-Measar**» 
and form the extreme noithwestern rim of the great coal-basin, and, inoAmnch as trh<^ 
strata dip toward the northwest, in ascending the river, at least ono foot to the m^*^^ 
there nnist bo fi-om 600 to 1,000 feet of clays, shales, and limestones over the first sei»"^ 
of coal two feet in thickness, in any part of the country near the mouth of the Plat^^^' 
A bed of coal, to be reaUy valuable for economical purposes, should bo at least thr<^ 
feet in thickness, and even then it would not prove profitable if a large amount <^* 
labor were required in opening the n/ine. 

It had always been my opinion that the Coal-Measure rocks of IS^e- 
braska were located on the western lim of the great coal basin of tli6 
West, and that a prolitablo bed of coal would never be found within a 
workable distance of the surface. During the survey many facts bear- 
ing on that point were secured which we Inid never known previously. 
The fact that the Union Pivcilic liailroad Company had bored 400 feet 
at Omaha ; that Mr. Croxton had bored down nearlj' the same distance 
at Nebraska City, without passing through any important seam of coal, 
seemed discouraging. Now, if we go still lower down the river, where 
the rocks hold a position several hundred feet lower in the geological 
scale than at Nebraska City, at Atchison, St. Joseph, Leavenworth, and 
some other localities, we shall find that borings have been made 400 or 
600 feet with no better success. Again, if wo examine a small but valu- 
able memoir on the geology of Northern Missouri, by Mr. Broadhead, we 
shall hud that in this paper he gives a continuous section of the beds as 
they are seen in their natural exposures, of 2,000 feet or more in thickness, 
including the Upper Coal-Measures and a part or all the Middle Coal- 
Measures, and yet he does not lind a seam of coal over 2 or 2 J feet in 
thickness. Another fact seems to me to possess considerable weight. 
In the valley of the Detf Moines, in the Lower Coal-Measures, are found 
several beds of coal varying in thickness from 1 to 7 feet. The fact 
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} these seams of coal were not more than one hundred or one han- 
1 and thirty miles east of Nebraska City gave encouragement that 
same seams would be penetrated at the latter place at a reasonable 
tb. But it is probable that in the western extension there is a thin- 
X out of the beds of coal and shale and a thickening of the lime- 
les, clays, and sands. It is now well known that the Carboniferous 
atones disclosed by the elevation of the Rocky ]\Iountains are of 
same age as those along the Missouri in Nebraska, Iowa, and Kan- 

We l^lieve that these beds pass beneath the more recent deposits 
Tebraska only to reappear again along the margins of the mountains, 
we have no reason to suppose that the continuity of Carboniferous 
:s from the Missouii River to the mountains is interrupted under- 
bh the Tertiary, Cretaceous, or other deposits. Now all along the 
gins of the mountains, from the north line to the Arkansas, there are 
)lack shales or indications of coal in the Carboniferous rocks that 
lid deceive the most hopeful. The beds are for the most part mas- 
! limestones, or fine, compact sandstones, and the entire absence of ir- 
ilar beds of sands, clays, seams of shale or coal, would seem to indi- 
5 that the Carboniferous rocks passed through these changes gradu- 
in their extension westward. These fact^s point to the conclusion, 
'. have before mentioned, that Nebraska lies on the western border of 
coal-basin, and however deep borings may be carried anywhere 
ig the Missouri River no seams of coal over 2 or 2J feet will ever be 
etrated. As a matter of course it is not possible to decide this point 
itively except by actual boring, and it certainly would be a good 
a to extend a boring down a distance of 1,000 or 1,200 feet to settle 
question for all time to come. This disposition of the question in 
3raslia settles it for a vast area along the Missouri River of the finest 
d in the west. 

L large portion of Kansas, Northern Missouri, Iowa, Nebraska, and 
kota Territory will be found destitute of mineral fuel. Mr. J. Ster- 
l Morton sunk a shaft on his farm near Nebraska City, and bored 
m about 100 feet more, but with no indications of coal. There is a 
m of coal near the. river at this place, which has been wrought by 
fting in a distiince of 300 yards, and the seam was about 8 inches in 
2kness, and several thousands of bushels of coal have been taken 
n it. At Otoe City, eight miles below Nebraska City, there is a bed 
late and coal about 8 inches thick, which has been worked to some ex- 
t, and the coal used in blacksmith shops. Again, at Brownsville there 
\ seam of coal accompanied by some of the plants peculiar to the 
d-Measures. There is from 4 to 6 inches of coal, and the whole bed, 
1 and slate, is about 12 inches in thickness. There is also a fine 
irry of limestone at this point, which is of a very superior quality for 
Iding purposes, but it contains too much sand and clay to make a 
d article of lime. There is also a bed of fine-grained, micaceous 
dstone, which cleaves naturally into excellent flagstones. Indeed, 
rock quarries in this county are of great value to the inhabitants. 
\ materials for making brick abound everywhere in this region; 
•8, sands, and marls are abundant and of excellent quality. At As- 
arall, in Nemaha County, we discovered the most favorable exhibi- 

of coal yet observed in the ^State. The general dip of the beds 

ns to be up the Missouri, or nearly north or northwest. It is difli- 

to determine this point with precision. The rocks at Aspinwall are 

geologically at a little lower horizon than the Nebraska City beds, and 

Uy t^neath the Brownsville beds. Two seams of coal are met with at 

n. Ex. 19 2 
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Aspinwall ; one crops out near the river, about 15 feet above the water, 
24 inches in thickness — very good quality. A few ieet above this seam 
is a second scam — six inches of good coaL Some English miners are 
sinking a shaft here, with full confidence that the thickest bed can be 
made profitable, and I am inclined to think that, with the present 
scarcity of fuel, they will succeed well. Coal commands a ready saleat 
from 40 cents to 80 cents per bushel ; and even at 80 cents a bushel coal 
is cheaper than wood. The miners have already sunk the shaft aboat 
40 feet, have passed through the G-inch seam, and are confident of soon 
reaching the 24-inch bed, when the work of drifting in various directions 
will commence and the coal be taken out for market. «The beds bold 
such a position here that, if these miners are successful, this efibrt de- 
termines the existence of a workable bed of coiil for Nemaha, Kicbaid- 
son, Pawnee, and Johnson Counties, which will be a most imiK>rtant 
matter for the whole State. We have very abundant notes in detail, 
and many specimens to illusti'ate the geology of the river counties. I 
am informed that excellent hydraulic lime tor cement exists in Nemaba 
County, section 9, township 0, range 14, but I have not been able yet to 
make a personal examination of the locality. In both counties there 
are many indications of extensive peat-beds, which must attract the at- 
tention due them before many years. Mr. McPherson, of Brownsville, 
informed me that just twelve miles west of thiit town he had observed 
an extensive are^i, which ax)peared to be a peat-bog, into which he 
thrust a pole to the depth of 10 or 12 feet. It is not to be supposed 
that in this dry climate any very extensive peat-bogs, like those in New 
England or other portions of the Atlantic coast^ but a bog with peat 2 
feet in depth even, would be of great value. The counties of Otoe, Ke- 
uuilin, and Kiehardson contain more timber than any others in the State. 



CHAPTER III. 

PJCHARDSON AND PAWNEE COUNTIES. 

The two counties Jibove named are in some respects the finest in the 
Stiite. Forming as they do the southeastern boundary of the Stat^ 
they are located geographically in that portion in which the extretJO^ 
cold does not have so powerful an inHuence. All the fruits and cereal® 
peculiar to northern temi)eratfc zones can be raised hero in perfection* 
Peaches, pears, apples and grai>es do well ; while north of the Platto ^^ 
is doubtful even yet whether the cultivation of fruits is an entire si^^ 
cess. In the northern parts of the State several kinds of fruits must &^ 
on account of the severity of the climate during the winter months. 

There is more woodland in Richardson County than in any other P^fl 
tion of the State, and on this account very little attention has been p^*^ 
to the planting of trees. While there are many excellent farmers h^,^ 
and there^ and the county is quite thickly 8ettled,.there is not that thri*^ 
that is found in Nemaha and Pawnee Counties. The greater part of tU^ 
land, however, has been taken up by actual settlers, who are now deva^ 
ing themselves to the improvement of their farms, and to the raising O^ 
large crops. There is a ready market for all kinds of produce at tli^ 
highest piice. Although nearly all the settlers came into the county 
poor, many without any money at all, nearly all are becoming mode^^ 
ately rich, and every man with industry and prudence may become in' 
dependent in a few years. This country may certainly be called th^ 
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poor man's paradise. Tbere is scarcely a foot of land in the whole 
county that is not susceptible of cultivation. I have never known a 
region where there is so little waste laud. The underlying rocks of the 
whole county belong to the age of the Upper Goal-measure^, and are 
composed of alternate beds of limestones, sandstones, and clays of 
almost all colors, textures and compositions. There are several locali- 
ties along the Missouri River and the larger streams where there are 
good natural exposures of the r^pcks, but as a rule the beds are con- 
cealed by the superficial covering of yellow marl or Loess, wiiich gives 
the beautiful, undulating outline to the surface, the gentle sloi)es, with 
only now and then an exposure of the basis rocks. This aids in ren- 
dering the investigation of the geological structure of the county more 
complicated and diflScult. The river counties present better exposures 
of the rocks than any other counties in the State, and it is partly on 
this account that I have given them my first attention. Even these 
exposures are by no means good. 

In my last communication I spoke of the coal-seam at Aspinwall, Ne- 
maha County ; that about 16 feet above tbe water level of the Missouri 
a bed of coal 22 to 24 inches in thickness-was observed cropping out 
from the bluff; and a few feet above this, in the same range of hills, was 
a second seam, C inches in thickness. These beds do not appear again 
for considerable distance down the river, imtil we come to Kulo, except 
at one or tw^o localities near St. Stephens. At Arago I saw no outcrop- 
pings of coal at all, and could not hear that any had been observed ; but 
there are some good quarries of limestone, beds of clay, sands, &c. The 
next marked exhibition of coal is at Rulo and its neighborhood, about 
two miles above Rulo, on land belonging to Mr. S. F. Nuckolls, of Ne- 
braska City. At this locality Mr. N. has drifted into the bank 100 feet 
or more, and taken thence over 200 bushels of coal, which ha^been used 
by blacksmiths with success. The outcrop was about 5 inches in thick- 
ness, but increased, as the drift was extended in the bank, to 11 inches, 
and again suddenly diminished to 1 inch of good coal, the remainder 
being composed of impurities, or niddy coal, as the miner called it. The 
coal which has been thus far taken fiom this mine sells readily for 35 
to 40 cents per bushel. The abrupt termination of the coal-seam, or 
"fault,'' is undoubtedly due to the sliding down toward the river of the 
snperincumbent beds — a phenomenon which is very common everywhere 
along the Missouri. Still the irregularity in the thickness of this coal- 
seam is everywhere apparent, vibrating between 4 and 20 inches, thus 
alternately exalting and depressing the hopes and prospects of the miner. 
On the farm belonging to Mr. St. Louis, about one and* one-fourth mile« 
below Rulo, the same bed of coal has been worked with some success 
by drifting, and a considerable quantity of coal tiiken out. Mr. St. Louis 
QQwisely sunk a shaft at a higher point on the hill, thinking to cut the 
coal-seam at a more favorable spot, the expense attending it, exhausting 
his means at 45 feet. He sunk a drill, however, into the bed of coal 
ajid found it 12 feet below the position at the outcrop, showing an 
extensive inclination of the beds from the river, or toward the west. 

This dip may be readily accounted for by the extensive erosion of the 
Jfoek prior to the depositioli of the yellow marl and drift deposits, which 
erosion has given rise to many perplexing local inclinations of strata. 
These local dips will not interfere with the miner so much, farther in the 
wterior of the county. The thickness of the coal-bed at this locality is 
Wto 12 inches, increasing in one instance to 17 inches. On the Iowa 
reserve, along the Great Nmaha River, the same bed again crops out 
^ the ravines or banks of little streams, and has been wrought with 
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some success, several hundred bushels of the «oal having been taken 
out from time to time for several years past. The country alouji: the 
Kemaha is quite ragged, or "rough," as it is termed by the settlers, 
owing to the several beds of sandstone, and the overlying or cap rock 
of the coal-bed, which prevents the water from forming gentle slopes, as 
in the case of the more yielding clays or marl-beds. This bed of coal 
is probabl^^ the equivalent of the 2-foot bed seen at Aspinwall, while 
the upper 6-inch bed is not exposed ajk all. The rocks in contact with 
the coal are as follows: 

Underlying the coal, a bed of light-gray fire-clay, full of fragments of 
plants, as fern-leaves, Ncuropterisc Loschei^ and N, hirsuta^ stems of 
rushes, calamites, &c., the same as occur in the underlying clays in Ohio 
and Illinois coal-fields. Above the coal there is about four feiet of veiy 
hard laminated or shaly claj', varying from black to dnrk-ash color, all 
of which must be removed with great labor before the bed of limestone, 
or cap rock, as it is called, can allbrd suitable protection to the miner 
as he drifts into the bank. Thus the small amount of coal is obtained 
with great labor, and it is only the great scarcity of fuel that will 
warrant any labor being expended upon it at all. 

We passed over the almost treeless prairie, from Eulo to Palls City, 
the county seat, about nine miles distant. Some beds of limestone crop 
out from the hills occasionally, but usually all the basis rocks are con- 
cealed from view, and the surface is gently and beautifully undulating. 
The fertility of the soil is everywhere shown by the luxuriance of the 
crops. Falls City is located upon high ground overlooking the valley 
of the Nemaha. There is not a native shrub or tree of any size grow- 
ing within a mile of the town. Although the same coal-bearing beds 
formed the underlying basis rocks about Falls City, yet not an oatr 
croi)ping of coal could bo found in the vicinity. Some good quarries, 
however, were examined. Having heard that a boring had been made 
at Hiawatha, the county seat of Brown County, Kansas, ten miles soutb 
of Falls City, I visited that place to ascertain the result. I was '\^' 
formed that a company had bored near that place 240 feet withoti* 
HU(H!ess, and that the project had been abandoned; and as the strata ^^ 
all this region are vtuy nearly horizontal, the same result would follo^ 
any attempt Jit boring at Falls City, to that depth at least. About ni^^ 
miles southeast of Hiawatha a bed of coal is worked with considerate*^ 
success, and many hundred bushels of coal are taken out of the miiJ^' 
and sold annually. Mr. Laycock, a lawyer at Hiawatha, informed t^\ 
that during the past winter he used about 130 bushels of coal, for whi^' 
he paid 50 cents per bushel; and he found it cheaper than wood, ev^^ 
at that price. He spoke highly of its qualities as fuel. I am disi)os^^ 
to believe that it is the same bed seen along the Missouri, in Nemati^' 
and Richardson Counties, although I did not examine it in perso:^ 
Continuing our course westward to Salem, we observed no marke^ 
change in the country; indeed, there is a remarkable uniformity in tb^ 
character of the country over a large area. The changes that tak^ 
place are usually the result of some change in the underlying geologicfi^ 
formations, and are, therefore, quite gradual. No outcroppiugs of coa J 
could be found at Salem or vicinity, and it is quite possible that nonc5 
will be found exposed to the surface in that portion of the county^ 
except along the Missouri River. I am convinced, however, that boringr 
at a moderate depth at almost any point would penetrate the thin bed 
seen at Rulo. The quarries of limestone for building purposes, &c., are 
much finer at Salem than at any other point observed in the county. 
The town is located upon an devation on the point of the wedge of 
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land between the two forks of the Nemaha. FormiDg a part of the 
town site is a high hill, with two beds of limestone, both of which form 
large quarries, which yield an abundance of stone for all economical 
purposes. All along the Nemaha and ita numerous branches are quite 
well-wooded tracts of land, which are beld at a high price, though no 
portioD of the country would be called well timbered in any of the States 
east of the Mississippi. 

Although there is less wood-land in Pawnee County, it is equally fer- 
tile with Kichardson, and the latter i)ossesses only the geographical ad- 
vantage.of bordering on the great navigable river Missouri. Its sur- 
face is more rolling or undulating, the slopes are more gentle, and to 
tbe eye it seems even more desirable for farming i)urposes. Both coun- 
ties are remai'kably well drained by nature ; so there is scarcely a foot 
of land in either that is not susceptible of cultivation. I cannot ascer- 
tain that one county produces better crops than the other. Pawnee 
County is remarkably well watered. The numerous branches of the 
Korth and South Nemaha, circulating all over it, render the land very 
attractive to the settler and speculator, who have already absorbed 
every acre of it. Both counties are underlaid by rocks of the Upper 
Coal-measures, which give a very great uniformity of character to their 
surface. The rocks are composed of alternate beds of clays, sandstones, 
and limestones, with some thin beds of coal. At Salem the succession 
of the beds is about as follows: 

10. Yellowish-gray soft limestone, 3 feet. 

9. Slope. 

8. Very compact white limestone, brittle, about 12 inches thick, caps 
the hills. 

7. Slope, 50 feet. 

6. A very porous, yellow limestone, 2 feet. 

5. A layer of lamiuated, impure, rather rotten limestone, dirty yellow, 
with Spiri/er planoconvexus^ S. KentiickensiH^ Pleurophorus occiden- 
taliSj Hemipronetes crassiiSy Productus semireiictdatus, 

4, Dark, laminated, arenaceous clay, mostly fine sand, 5 feet. 

3. A very irregular bed of laminated fine sandstone ; sometimes the bed 
• is 2 feet, gradually increasing to 4 feet. 

2. Dark, ash-colored, indurated clay, unusually hard, 5 feet. 

1. Bluish, very hard clay, becoming yellow on exposure, 2 feet above 

vater. 
Up one of the little branches of the Nemaha, in Salem, I found about 
4 feet thickness of black shale, or slate, which was not exposed at the 
mill. The cap rock, above the shale, is full of fossils. In the shale the 
Linffula^ probably L. Scotica and Orbiculoidea^ occur in considerable 
quantities. On Contrary Creek there is a small exposure of the basis 
rocks of this region : 

4. Yellowish laminated shale, with a thin layer of deep-yellow, fine 
clay, 4 feet. 

3. Blue indurated clay, 3 feet. 

2. Bather hard layer of limestone, 6 inches ; Chonetes granulifera, Pro- 
ductus Prattenanus, P. Nebrascensis, Spirifer plmwconvexvs. 

1. Yellow indurated clay. 

On Isaac Trigg's farm, seven miles west of Salem, I obtained some 
fossils from a well. The surface was about 20 feet above the Nemaha, 
and dry. Twenty-five feet before reaching water, near the bottom of the 
well, is a bed of shale, in which were species of Myalina and Ariculopecten, 

At Miles's ranche, about 20 feet abov^e the bed of the Nemaha, is a 
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dark-bluisli layer of fine, argillaceous limestone, wliicU cleaves easily 
but makes good stone for buildings, about 10 inches thick. Above is a \ 
layer of yellow shale; then limestone, very brittle, with Produdus^ ! 
iiyalina subquadrata^ &c. The succession of the beds is thus shown: 

8. Bluish, close-grained, argillaceous limestone. 

7. Slope. 

6. Gray arenaceous limestone, fine-grained fragments of organic remains 

or shells, and fish teeth, 4 feet. 
5. Dark, ashcolored, laminated, indurated clay, somewhat variable in 

character, 30 feet. 
4. Impure fibrous gypsum, and fine, light gray, indurated, slaty clay, 4 

inches. 

3. Bluish indurated clay shale, 11 inches. 

2. Light, ash-colored clay slate, 12 inches. 

1. Bluish-black indurated clay, G feet above water. 

Bed 6 of the above section would yield most excellent building- 
stone, and may be quarried out in immense blocks. All these beds seem 
to change their character over short areas. This bed has much Iheap- ^ 
pearance of one seen at Plattsmonth, though the evidence is not ]30sitivft ' 
The hills, for 200 feet in height in this region, have little layers of lime- 
stone cropping out. The whole country along the Nemaha is inncli 
broken — more than usual — yet the fertility of the soil is very great 
On Mr. Wheeler's farm, section 31, township 2, range 14, the basis rocks 
crop out again : 1st, shale; 2d, yellow clay, 2 feet ; 3d, impure limestone, 
intercalated with clay, 3 feet; 4th, blue clay, 6 feet. In the third layer 
occur shales with Aviculopecften^ ProductvSy Spirifer planoconv€xn8^&<^' 
The valley of the Nemaha seems nowhere in this region to be destitute 
of good building stone. As we proceed westward, even as far as Saleni^ 
the yellow marl, which is so conspicuous a feature along the Missourii 
begins to grow thinner, so that in digging wells the basis rock is soou 
reached. This marl is somewhat unequally distributed over the countvy? 
but where it is found it renders the soil very productive. The botto*^ 
lands of the Nemaha are quite broad here, covered with a luxiu-ia^* 
growth of grass yielding two or three tons of hay to the acre. Wat^^ 
is reached in wells, at a depth of 15 to 25 feet, without passing tlirottgf ^^ 
the alluvial soil. On Four mile Creek, ten miles southwest of Salem t ^. 
bed of rock crops out^ which is the same as the upper bed at Salem, ai^^ 
might be called fusulma limestone. It caps the hills on section 12, to\<^^ 
ship 1, range 13. Other fossils occur, as J. viCU?o/>ec^eH, Spirifer plar^^ 
convexus^ Pleurophorus occidentalism &c. 

On Turner's Branch, a small stream flowing into the Nemaha, there ^ 
a seam of coal that has been worked with much labor. The princip^ 
drifts are on school section, township 1, range 12, one and a-half mi 1^ 
northeast of Freize's mills : 

4. Massive yellow limestone ; upper part cleaving. 

3. Dark, ash-colored laminated clay, with two or three black bands, 2 t^ 
4 inches thick. The whole mass is filled with shells — Prodtictus K^ 
brascensiSj P, langispinuSj CJionetes granuliferay Spirifer plunoconveani^^ 
JRetzia punctulifera^ Spriferina KentuckensiSy Hemipronitcs crassn^* 
Bryozoa, &c. 

2. Coal, 4 to 16 inches thick, very variable in thickness and quality. 

1. Yellow plastic clay, passing up into a hard blue clay, upon which the 
coal lies as if pressed down, 20 feet thick. 

No rocks below bed 1 are seen in this immediate vicinity. The coal 
seemed to be packed closely down on to the clay beneath, like masses of 
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flat rock, as if it had been originally deposited there like a layer of clay 
or sand. The clay below is quite hard and filled with fragments of fern 
leaves, stems of the rush-like calamites, like the clay underneath the 
• coal seams in Ohio or Pennsylvania. The under surface of the coal 
seems to be composed of stems, like grasses, as if the vegetable debris 
began upon a densely grass-covered surface. The vegetable impressions 
do not go down into the clay more than an inch or two, and above the 
seam, where the coal ceases, all traces of vegetable matter disappear, 
and the clay is charged with a variety of molluscous remains. The clay 
above the coal is very hard, and yields with difficulty to the pick, and 
the coal is extracted with great labor. Several hundred bushels have 
been taken out and sold, and the bank of the creek reveals fifteen or 
twenty openings like that shown by the illustration. This shows the 
coal seam at the base, the bed of indurated clay above, which is gen- 
erally 3 to 4 feet thick, all of which has to be removed, and the heavy- 
bedded limestone forms an excellent cap-rock above. At Frieze's Mill, 
still farther on, this same bed of coal is again wrought with some success. 

On Mr. Boston's farm, township 1, range 12, section 34, several open- 
ings have been made 5 and here the coal seam increases in thickness to 
16 inches. Mr. B. has taken out 000 bushels of coal here. He finds a 
ready market for it at the mine at 30 cents per bushel. This coal seam 
averages a bushel of coal to a square foot of surface. I have collected 
abundant si>ecimens of this coal at difterent localities, and they will be 
properly investigated at some future time. 

This seam is also w^orked on Lee's Branch and on Miners Creek, so 
that it is now wrought, more or less, over an area of ten miles square, at 
least. The coal seems to have been worked with more system, industry, 
and success than in any other portion of the State. 

Kear Pawnee City there is another small seam of coal holding a higher 
geological position, which has attracted some attention. I made a care- 
^1 examination of all the localities, and found it not more than 4 inches 
in thickness generally. On Mr. Jordan's farm, at the water-level of 
Turkey Creek, a branch of South Nemaha, this seam increased to 8 
inches, but is so impure and full of suli)huret of iron as to be quite unfit 
•for use. Near Pawnee City, on a little branch of Turkey Creek, about 
300 yards south of the cit}'^ line, the beds succeed each other as follows : 

5, Yellow, fine-grained sandstone, 20 feet. 

4. A close-grained, bluish, ash-colored argillaceous limestone. 

3. Two to four inches of coal, with large masses of sulphuret of iron. 

2. Plastic fire-clay, nearly white, parsing down into yellow clay and 

sand, 12 inches. 
Is Yellow, arenaceous laminated clay, mostly sand, and quite firm in 

some parts. 

At numerous localities in this county sections like those that are 
giTen above might be written, but as they teach nothing more than 
this, that the rocks all belong to the Upper Coal-measures, and that tljpy 
are very variable in their character, it is not worth while to report 
them. We learn, also, that the seams of coal, so far as they have been 
opened, are very thin, and, although we suppose that the seam on Turn- 
er's Branch and at Frieze's Mill is the same as the one exposed at Paw- 
nee City, the long intervals over which the rocks are concealed by 
snperficial marl renders it impossible to trace all these beds out in their 
continuity, but as the inclination of the strata seems to be west or north- 
west, higher and higher beds must be constantly making their appear- 
ance. Throughout this county the uniformity in the sx)ecific character 
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of the fossils mnniDp: through all the beds is another obstacle. If cer- 
tain species were restricted to certiiin beds we could then trace them 
with more certainty 5 but our hastj' examination always reveals from any 
one bed, or series of beds, certain fossils identical in species ; and if at 
any one locf^lity any species seem to be wanting that occur at another, a 
closer examination generally re\'eals them all. It is somewhat donhtful 
whether in the whole of Pawnee County a single species of shell was found 
that is not also found along the bluffs of the Missouri. In this county, 
h()\v(»ver, several beds of limestone make their appearance on the high 
lands which have not been seen ea^t, showing the direction of the dip. 
On a piece of land belonging to Governor IJutler there is the best quarry 
of limestone I have seen in the county. The bed crops out near the 
edge of a hill bordering a small stream about eight miles west of 
Pawnee City. It is soft, cream-<jolored rock, full of small cavities, by 
the decaying out of a small shell. FusuUna cylindrical Sjnrifcr came- 
tus also occurs. It is a true fusuliua limestone, and is a great favorite 
with masons for building i)urposes. It is easily wrought into any desira- 
ble shape, is very tenacious in texture, and durable. It seeuis to hold a 
position about 100 feet above the water level of Turkey Creek, and be- 
longs to the age of the *' Pernio Carboniferous,'' or intermediate between 
the Upper Coal-measures and the Permian series, the general inclination 
of tln^ beds being toward the west and northwest. New and more recent 
.beds are continually making their appearance as we proceed toward 
the west, and this choice bed of limestone has made its appearance here 
for the iirst time. It will doubtless be found to extend over considera- 
ble area in a southeasterly direction. There is still another bed of bluish 
limestone cropi)ing out of the hills, which, though useful, is not regarded 
with the favor bestowed on that just mentioned. It does not dress as 
nicely, is not as handsome lor caps or sills. It is equally durable with 
the oilier. There are several beds in the county which are emidoyed, 
to a greater or less extent, for various economical purposes. 

About three miles north of Pawnee City, about oO feet above a little 
branch of the North Nemaha, is a ledge of yellowish- gray limestone crop- 
ping out of < he hills, tilled with a very largo variety of the FnhiiUna. It i9 
much used for building purposes. At another locality in the same region, 
at about the same level, is another quarry in which the rocky layers 
seem to be made up of an aggregate of snmll masses, api)an>ntly organic 
and like FusuUna. The bed is 4 to C feet in thickness, and although the 
rock has a loose, porous texture, it is very tenacious, and is very useful 
to tlu^ setth^rs. This bed, though holding nearly the same geological 
position as that mentioned above as occurring on Governor Butlei^s 
farm, is, I thiidc, underneath, and both belong to the series designated 
in this report as Pernio- Carboniferom. As we proceed farther west of 
this point we shall find the beds more and more recent and approaching 
gradually the character and texture of the true Permian rocks, as shown 
near Junction City, in Kansas. Peat-beds occur in various portions of 
the county, suflicient, I think, to attract attention at some future time. 
N?ar Pawnee City there is a small peat-bog, on which one may stand 
and jar the ground for considerable distance around. I estimated the 
peat liere at 10 or 12 feet in thickness. These low wet places are covered 
with water a large portion of the year, and give rise to a luxuriant growth 
of the large rushes and reed grasses of the country. This vegetable dies 
down every year; from its decay grows a still more luxuriant growth, 
which furnishes an abode for the muskrat, which builds it« conical 
houses. Water is abundant all over the county. Scarcely a section of 
laud can be found in the two eastern tiers of counties without a running 
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Stream or a flowing spring. Water is obtained everywhere, by digging, 
at moderate depths. Near the little streams it is only necessary to go 
down a little below the river bed and the best of water flows in abund- 
antly, and on the high land water is usually found at a moderate depth. 
Nearly all the wells have a continual supply from 6 to 10 feet. In the 
limestone region the water is usually hard on account of the carbonate 
of lime, but it is cool and clear as crystal and very pleasant to the taste. 
I cannot well conceive of a healthier region either for man or betist. As 
a grazing country Nebraska presents unusual facilities, and the time 
must come when it will be unsurpassed by any State in the Union. 
Having described most of the counties underlaid by the Upper Carbon 
iferous rocks, I might say a few words here in regard to the jiossible 
outline of the surface of them prior to the deposition of the yellow marl. 
We see, all along the Missouri Eiver, that this comparatively recent 
deposit attained there a great thickness, varying at different localities 
from 50 to 150 feet. As we go westward from the river this deposit 
gradually grows thinner until it finally disappears. The question now 
arises as to the influence it had on the character of the scenery of this 
region. Even if this yellow marl did not exist here, there must hav^e 
been some superficial deposit of drift or alluvial to conceal, in part at 
least, the underlying or ba«is rocks, and the character of the surface 
"Would depend somewhat on the thickness and compactness of this 
8ui)erficial material. We could safely infer, from the evidence we have 
obtained, that prior to the deposition of the yellow marl the outline of 
tbe surface underlaid with the Upper Coal-measure rocks was exceed- 
ingly rugged. Sometimes the foundation of a house dug on a high hill 
^ill rest upon the true limestones; again, a well dug will pass through 
the clays, sands, or limestones of the basis formations. Then, in other 
localities, wells are dug from 30 to 100 feet through the yellow marl 
yithout ever reaching the bottom of the alluvial or drift material; but 
it is especially along the bottoms of streams that the superficial deposits 
appear to be so deep. If we can imagine the superficial materials entirely 
removed from the county, the surface, as it seems to me, would be rugged 
in tbe extreme. The valleys of the streams would be much deeper and 
wider, and the massive piles of limestones would stand around here and 
there, scattered over the surface like gigantic ruins. Evidences of glacial 
action also would be visible, as well as striking examples of erosive 
action — numerous valleys with almost perpendicular rocky sides, high 
conical hills capped with ledges of limestones; indeed, so rugged would 
be the surface that it would be quite uninhabitable. The distribution 
over it of the thick deposit of soft-yielding marl has softened down all 
the 8loi)es, so that not only is nearly every foot of land susceptible of 
cultivation, but the drainage is complete. To these causes are due the 
almost unparalleled agricultural resources. The source of all this mate- 
rial may be somewhat difficult to determine, but in another portion of 
this report I wiU bring together all the information that I can secure in 
relation to it. 



CHAPTER IV. 

GAGE AND JEFFERSON COUNTIES. 

Gage County. — After having examined Pawnee County with consider- 
able care, with the kind aid of many excellent friends, we took a course 
nearly southeast across the ox>eu^ high prairie, passing over the divido 
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between the valley of the Nemaha and that of the Big Blae. Very few 
exposures of rock were to be seen, the surface is rolling, covered with a 
luxuriant growth of grass that would yield two or three tons to the 
acre. Here I saw the first long stretch of treeless, waterless prairie, 
reminding one somewhat of the prairies farther west. There was no 
living water, and not a house along the road for several miles. The soil, 
however, is extremely rich, a thick deposit of yellow marl covering the 
whole surface. The compass plant, Silphium iaciniatum^ is still seen in 
great abundance on highland and lowland, attesting by its presence the 
fertility of the soil. About seven miles northeast of the Otoe reserva- 
tion we see the first outcrop of limestone from the hills, forming a sort 
of terrace about 50 feet above the beds of the streams. The gentle 
slopes and the entire absence of outcrops of rock over so long a distance 
from Pawnee City, are doubtless due to beds of soft yielding clay and 
sand pFcvailing, which readily yield to atmospheric agencies; while 
the beds of limestone, yielding less readily, form a sort of cap or floor 
protecting the softer beds below. This border rock always gives to the 
surface a more abruptly rugged character, the little branches have steeper 
banks, and there is greater variety to the scenery. At the Otoe agency 
this same bed of limestone is again exposed. It is quite cherty, break- 
ing into small fragments. There are one or two layers. 6 to 12 inches 
in thickness, that would furnish good materials for building purposes. 
The following section was obtained at several localities within two miles 
of the agency buildings, and gives a fair view of the succession of the 
beds on the Indian reservation : 

7. Superficial deposits of soil and yellow marl. 

6. Yellowish-white limestone, rather soft, yielding readily to atmospheric 

influences, 2 feet. 
6. Slope same as Ko. 3, below. 

4. Yellow, tine-grained, arenaceous limestone, 18 inches. 
3. Slope supposed to be laminated clay> but covered with grass, 20 feet- 
2. Yellow and gray limestone filled \vith seams and nodules of schist or 

flint. A largo species of Orbiculoidea occurs here. 
1. Bluish-gray, laminated, calcareous clay, with numerous fragments of 

fossils, crinoids, corals — Productus semi-reticulatiiSy Meekella striaUh 

cost^ztUj &c., 30 feet above water's edge. 

The Otoe reserve is located on the Big Blue Eiver, mostly in the south- 
em i>ortion of Gage County, but extending into Jefterson County. It 
occupies a surface 10 by 24 square miles =^ 153,600 acres of the finest 
land in Southern Nebraska. The Big Blue, one of the most beautiful 
of the inland streams, with several of its most important branches, 
passes through it Like all other portions of the State, there is com- 
paratively little timber, yet as much as on other streams. Some of the 
branches have the most desirable farms bordering on them. The Otoe 
Indians occupy a smaU village bordering on the Blue and are not dis- 
tributed over the reserve. The land is not divided out to them, but 
they are aU aggregated together in a village of mud huts. They seem 
to have no idea of individual independence, but have all things in com- 
mon, as it were. The bed of cherty limestone extends beyond Blue 
Spring and forms the same bluff-like bench along all the streams ; it 
then passes beneath the water level of the Blue. Near Blue Spring this 
bed presents much the appearance of mason-work, the cherty material 
forming the cement between the blocks of limestone. These bluffs are 
about 10 or 15 feet high, and as they are cut through by the myriiids of 
little streams pouring down from the hills, they present a rather rugged 

\ 



NEBRASKA AND PORTIONS OF ADJACENT TERRITORIES. 27 

>pearance. A few fossils were* obtained here, as Athyris 8tibtiUtay 
emipronetes crasstis, Syntrilasma hemiplicatay with bryozoa and cri- 
>idal remains. Near the foi*d at Blue Spring there is an excellent 
ill site, and the settlers here have quarried the rock down to the 
ater's edge, for the purpose of building a dam and laying the founda- 
ons of a mill. The succession of the beds here is as follows. All of 
lem are J>elow the cherty bed spoken of: 

About 10 inches soil, 8 feet yellow marl, 2 feet worn pebbles and 
sand. Eoots of trees pass all through this bed into the joints of the 
limestone. 

Layers of cherty nodules, variable in thickness, with intercalations 
of fine gray saud, 2 to 2^ fe^t, Productus seniiretieulatm, Hemipronetes 
crassus. 

Bluish, ash-colored argillaceous limestone, easily decomposing in 
water, but hardeniqg on exposure. 

This bed is made up of layers varjing from a few inches to two feet 
i thickness, separated by thin layers of clay. It makes quite good 
uilding-stone — Productus^ Pinna peracuta^ OrhicuUndea^ Myalina subqua- 
rata. Underneath the argillaceous limestone there is a bed, about a 
)ot above water's edge, of ash-colored clay, breaking into small angular 
iragments, containing in it irregular seams of agillaceous limestone. 
Jed^ similar to these are seen on the Nemaha, but it is impossible to say 
hat they are identical. It is probable that they are not, but simply a por- 
ion of the series coming to view continually as we proceed eastward. 
)a the west side of the Blue Kiver the slopes are M very-gentle, the 
scent being very gradual a« far back as the eye can reach.' There is 
10 sign of the cherty bed which causes the bluffs and terrace on the east 
ide. The bottoms are everywhere very rich and black, but the hills 
re covered with a heavy deposit of yellow marl, so deep yellow that I 
ispect it to be composed mostly of the eroded materials of the Creta- 
?ous aud White River Tertiary formations. On the bottom of the 
lue Mr. Tylor dug a well 25 feet deep, reaching water near the level 
' the bottom of the river. At the Blue Spring Village a well was dug 
I high ground 55 feet deep, through clays and. quicksands, without 
aching the basis rocks. At a depth of 54 feet a large bone was. found, 
iiich probably belonged to the mastodon. The water came in in great 
ia,n titles, and is of the finest quality. On John Hagen's farm a well 
IB dug 44J feet through alluvial marl and gravel. The water rushed 
with great power, and is n<^w 8 fe^t deep. The wells show the depth 
the superficial deposits, and we are enabled to ascertain to some 
tent their influence on the county. We know that in the valley of 
^ Big Blue the soil is inexhaustible, and that the water is of the best 
lality, and abundant everywhere. About five miles west of Blue 
>ring, on the road to Beatrice, there are layers of yellow limestone. 
^t are used for building purposes. Two miles farther there is a bed 
yellow magnesia limestone, with Aviculopecten^ Syntrilasma hemipli- 
^a. The rock is 15 to 20 feet thick^ arranged in layers 6 inches to 2 
^t in thickness, and is full of geode-like cavities, with the same white 
ystiilline lining "calc-spar'' inside as seen at Blue Spring. Beatrice, 
><^ county seat of Gage County, is very pleasantly located on the Big 
►lue, with many natural advantages for becoming a prosperous town, 
^e inhabitants are energetic and thriving; the land is fertile, and an 
bbandance of excellent building material exists everywhere; the water 
8 pore and abundant^ and the climate is very healthy. On a little 
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branch of the Big Blue there is an e^^posure of the rocks favorable for a 
section. 

6. Dark-brown ferruginous sandstones of variable color and texture ; 

used for buildings ; contains many deciduous leaves ; 50 to 60 leet^ 
6. Yellowish-gray sandstone ; soft, easily crumbling, and wearing away 

exposed; on Blakely's Eun, two miles west of Beatrice; 30 to 50 feet 
4. Slope in most places, but composed of variegated clays of doubtful 

age ; potter's clay ; 40 to 50 feet. 
3. Loose layers of yellow limestone, full of gcode cavities; porous, 

spongy. Syntrilusma hemipUcata^ Pimm j)eracuta. 
2. Yellow, rather compact limestone ; good for building puri)oses ; 2 to 

2 J feet. 
1. Dark-gray argillaceous limestone, becoming light gray on exposure, 

filled with geodes, with cavities full of crj'stals of carbonate of lime. 

This bed is at times massive, heavy-bedded limestone, of a beautiful 

cream-color; 10 feet. * 

Beds 1, 2, and 3 of the above section arc undoubtedly of Permian or 
Permo-Carboniferous age, though they contain fossils common to both 
Permian and Carboniferous rocks. 

Bed 4 is of doubtful age. Beds 5 and G are exceedingly interesting 
in a geological point of view, from the fact that they represent a new 
geological formation not before seen east of this point. 

Bed 4 seem« to form a sort of transition bed between the Permian* and 
Carboniferous formations. The Permian rocks pass beneath the water 
level at Beatrice, westward, and over a belt ten to fifteen miles wide, in 
a northeast' and southwest direction, the brown sandstones prevail to the 
exclusion of all other rocks. 

I should think that the Cretaceous sandstone in this region was 30 to 
50 feet thick, though from the sliding down, of the rocks it was impossi- 
ble to tell with accuracy. The sandstone is very variable ; sometimes 
coarse, friable, dark-rust color; sometimes in flat masses, with the ap- 
pearance of pot metal ; then a laminated sandstone. Underneath the 
Tusty sandstone is a friable bed which will afford an abundance of good 
coarse sand. When unmixed with the drift gravel this sand is pure and 
beautiful. In the sandstone are many impressions of dicotyledonous 
leaves. I did not see the sandstone at all on the east side of the Platte, 
but on the west side it crops out of the high, thin-soiled hills. In the 
deep ravines the abrupt cliffs of limestone are seen. Between the rusty 
sandstone and the limestone there is a considerable thickness of fine 
sands and clays, which everywhere wear down in gentle grassy slopes, 
concealing the junction of the two formations. Therefore 1 was not able 
to find them in apposition. 

The west side of the Big Blue is a little hilly, but the east side, 
between Indian Creek and the Blue, is very level and gently rolling, as 
if the underlying rock was of a soft material, and had been worn dowa 
over a large surface nearly alike. Gage County, so far as I have seen 
it, begins to reveal some of the indications that show we are on the 
borders of the dry western belt. The long intervals without living 
water, the peculiar flowering plants, and some of the prairie grasses, 
and the absence of trees, even the small shrubs, show that we are verg- 
ing on the dry prairie. The Schrankea uncinata^ sensitive plant, is 
seen here for the first time. 

The soil of Gage County does not equal that of Pawnee County, or 

* It is uot certain that the true Permian beds, as recognized in Kansas, extend north', 
ward into Nebraska, though thin beds may occur in some of the southern counties. 
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the counties along the Missouri, as a whole. The bottom-lands are 
excellent, but the upland soil is thin. The grass is less luxuriant and 
the timber (ffong the streams less abundant. For wheat, however, this 
SOU, composed as it is largely of the eroded materials of the Cretaceous 
sandstones, contains a large amount of silica, and seems to be most 
favorable. A bushel weighs more than that of the river counties, but 
the corn and other kinds of grain are not quite so good. Yet too much 
cannot be said in favor of Gage County as an agricultural and grazing 
region. No coal will ever be found there, and the sooner the farmers 
commence planting trees the more prosperous they will be. Compara- 
tively littfe peat will bo found in the county, so that the question of 
fuel must bo determined by the intelligence and industry of the people. 
If they plant trees now, they cannot suffer for fuel, for before that which 
they now have is gone, the jilanted forests will be ready for use. In 
regard to fruits, garden vegetables, &c., the same may be said of Gage 
County as of the other counties before described. Success will attend 
all well-directed efforts that way. The excellence of the water in springs 
and wells in this county is a most important feature, in a sanitary point 
of view. 

There are no minerals that can be worked to advantage hi this portion 
of the State. In the Cretaceous rocks there are large masses of limonite, 
(hydrated sesquioxide of iron,) but they are so full of siliceous matter 
that they can never be of much value. Even if there was an abund- 
ance of iron in this county there is no fuel to prepare it for use. 

Jeffersiyn County. — From Beatrice to Rock Creek, a distance of twenty- 
two miles, we passed over an open prairie without wood or water. In- 
deed, as we go westward there are whole townships of land without a 
tree or a particle of running water. The grass is good, and though the 
soil is thin on the high hills, the lower slopes and bottoms are as fertile 
as ever. Wheat, oats, corn, and all the cereals grow well. Water can 
be obtained at moderate depths, for the drainage is not good. There 
are miles of level surftice without a ravine or channel to receive the 
water, and therefore it must quietly sink through the superficial beds to 
some reservoir of clay. It is plain that a little above Beatrice, on the Big 
Blue, No. 1 Cretaceous comes down to the water level by a rapid dip, and 
that the Permian and Carboniferous beds cease to appear in their west- 
ward extension. 

On Rock Creek, a small branch of the Little Blue River, we find the 
rusty sandstones of the Dakota Group largely developed, and the readi- 
ness with which they yield to the erosive action of water has given to 
all the ravines of the Little Blue a very rugged appearance. The rocks 
also are so porous that the water readily permeates them, so that there 
is comparatively little in the ravines a large portion of the year. Still, 
in the valley of the Little Blue there are some as fine springs as are to 
be found in the State, but they are somewhat rare. A section in descend- 
ing order along the Little Blue, below the Big Sandy, would be as fol- 
lows : 

6. Yellow and dark-brown rust-colored sandstones of the Cretaceous or 
Dakota Group, so well known in many other portions of the West. A 
few dicotyledonous leaves were found. This bed is of irregular thick- 
ness; firom 50 to 100 feet. 

4. Moderately-coarse, yellowish-white sand, with irregular lamime of 
deposition ; 50 feet. 

3, Dark-colored, arenaceous, laminated clays, with particles and seams 
of carbonaceous matter. All through are oeds of carbonaceous clay, 
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18 incbes to 3 feet thick ; much sulpharet of iron and silicified wood : 
30 to 50 feet. 

2. Variegated arenaceous clays; the slopes exposed are s# great that I 
cannot give the exact thickness ; probably 50 to 70 feet ; some seams 
of excellent potter's clay. 

1. Dark bluish shaly clay, upon which the foundation of Mr. Jenkins's 
mill rests. It is undoubtedly Permian or Peruio-Carboniferous, but is 
not exposed to view by natural excavations until we reach a point 
south of the Nebraska line near Marysville, Kansas. 

Beds 1 and 2 of the above section are seen at ^Ir. Jenkins's pill. Bed 
2 is also shown, two miles above, along the bottom hills of the Little 
Blue. The variegated clays come under the white, incoherent sandstone. 
The dark band in bed No. 3 has been regarded by the settlers with a 
good deal of interest, as indicating the proximity of a workable bed of 
coal. I gave all the exposures a careful exanlination and found them of 
no possible value. At Jenkins's Mill there is a very fine spring of pare 
water flowing out just under the sandstone. The water, as it percolates 
readily through the porous sandstone, reveals the hard clay bed and re- 
mains upon this almost impermeable surface. 1 am convinced that the 
black hard shales upon which the mill rests belong to the Permian, and 
that the variegated sands and clays arc intermediate between the sand- 
stone and the true Permian. The excavations are going on now below 
the bed of the river, and Mr. Jenkins informs me that the shale becomes 
harder as he proceeds downward. The Kansas line is only about one 
and one-half miles below this mill, and about two miles below on the 
Blue, the yellow limestones appear. Not more than fifty or sixty miles 
south of this point, at Junction City, Kansas, the Permian rocks are well 
shown, and we would reiisonably expect they would extend northward 
into Nebraska in the valley of the Little Blue. On Eock Creek there is 
not water enough in wells a portion of the year for culinary purposes, 
and wells have been dug in that neighborhood sixty feet in depth with- 
out reaching any water. In the intermediate variegated sand and clay 
beds, which I regard as belonging to the Dakota Group, just below the 
mill, is a locality where thei^e is a band of laminated clay and sand, with 
seams of coaly matter, petrified wood, sulphuret of iron, selenite, &c. 
The whole becl looks much like an ash-heap. There are many fragments 
of wood, much of it as light as dry wood ; others seem to be simply 
charred. This bed is also full of bits of arenaceous rock, thin layers of 
rust-colored, fine-grained argillaceous concretions, full of oxide oV iron, 
all of which give to the bed a singularly sterile or barren appearance. 
On the west side of the Little Blue, on the high hills, there is an exten- 
sive quarry of the gray sandstone in the form of broad, flat masses, which 
will work into good building-stone. In the absence of better stone, this 
becomes very useful to the settlers. On Rose Cre^k, just above its 
entrance into the Little Blue, the variegated bed, wood and i)yrites bed, 
and the incoherent sand bed^ all come together. On Coal Creek, a little 
branch of Kose Creek, there is a perpendicular bluft* showing the follow- 
ing succession of beds: 

4. Fine loose sand, varying in col6r from white to a dark rusty red. In 
this bed are some thin layers of harder rock, 30 feet. 

3. Black carbonaceous clay filled with bits of charcoal, clay, &c., 18 
inches, and parsing up into 2 to 4 inches of yellow clay mixed with 
bits of coal. 

2. White fine clay, 2 feet. 
1. Variegated clay, 20 feet. 
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Bed 4 is very irregular in its composition; sometimes there are 3 or 4 
feet in thickness of very fine, whitish, slightly-arenaceous clay, with 
waved laminle and sesquioxide of iron ; then again the sand-bed is 
almost pure white sand. Just above bed 3, in the section, there is a 
tbin layer, one-fourth to one inch thick, which has the appearance of 
having been baked from below, caused by the ignition of the lignite 
beneath. On the way up to the Big Sandy, for twelve miles or more, 
these clays and sands are seen occasionally' with the red rocks. On the 
summits of the hills, but above the mouth of Rock Cixiek, the hills are 
not rugged, and the sandstone does not form any bold cliffs. About two 
miles below th() mouth of the Big Sandy, No. 3 is seen on the summits 
of the hills, not in ledges, but in outcrops of loose slabs of limestone. 
These slabs or large flat masses are really only an aggiegate of the 
shells of Inoceramus problematicus. South of this point there is no 
limestone to be found in the State along the valley of the Little 
Blue, and, therefore, it becomes a matter of some importance ; it is 
much used for lime by the settlers. As we proceed up the valley 
of the Little Blue, the bottoms become more sandy and gi*avelly, and 
the vegetation of both lowland and highland exhibits a marked change. 
The basis of the alluvial material is the eroded materials of No. 1. 
In the hills are some naked patches of flesh-colored marl, and over the 
surface ai*e scattered very thickly, water-worn pebbles and some quite 
large quartzite granitic boulders. The entire features of the country 
exhibit a distinct approach to the arid belt. That we are verging upon 
it there is not a doubt. Yet a finer country for stock cannot be found 
in the world. Horses, cattle, and sheep would thrive on the short 
nntritious errasses. The numerous broken masses of rock and the drift 
I>ebbles among the hills would be favorable for the sheep. For good 
^a^rms a suitable quantity of good level land can be ii)und, but the suc- 
cessful farmer must combine stock-raising with agriculture. Wheat 
grows, here in great perfection, while oats, corn, and all kinds of garden 
vegetables do welL At the entranc>e of the Big Sandy there is a very 
wide bottom, at least three miles long and one mile wide, with soil from 
6 to 10 inches deep. The Big Sandy is almost twelve yards wide where 
it enters the Little Blue, and is a streaui of fine clear water. As we go 
westward from this point the limestones of No. 3 take possession of the 
country. On the high hills the limestones of No. 3 crop out in great 
abundance, and they everywhere seem to be mostly made up of 
Tnocoamiis, Lower is a bed of laminated shale which seems to i)ass grad- 
ually down into Cretaceous No. 2, though the line of demarcation between 
No. 3 and No. 2 cannot be seen. It is only the upi)er portion that so 
strongly resembles No. 3, as seen on the Upper Missouri. Below it is a 
gray shale, with some sand between the thin>sheets of clay or limestone, 
but the Inoceramus prohlematicus, which everywhere testifies to the 
presence of No. 3, is seen either entire or in fragments on the bluffs 
around. At one locality about three miles above the mouth of Big 
Sandy, on the Little Blue, section 20, township 3, range 1, west, there is 
an exposure of the shale 40 to (iO feet high, showing the slaty character 
I)erfectly, with slabs containing the Inocerainus. There are also seams 
of gypsum, colored with the oxide of iron, and crystals of the carbon- 
ate of lime. The saw-mill near this point rests upon a conglomerate 
which precisely resembles portions of No. 2, as shown along the Missouri, 
and in these conglomerate masses here, there are traces of Inoceramus 
and fragments of wood in great abundance. 

One important feature in the valley x)f the Little Blue, are the terraces, 
which are quite marked north of the Nebraska line. There is really bat 
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one, though sometimes there is a low one just above the immediate bed 
of the river, but the principal terrace is 25 to 50 feet above the water 
level. From that terrace the ascent is gradual to the summit of the 
high lands. 

Leaving the valley of the Little Blue we took a course nearly north- 
east over the divide between Big Sandy and Swan Creek, a distance of 
about twenty miles, most of the way without water or wood. Tbe soil 
is fertile and the surface is covered with a thick growtli of grass. The 
* valley of Swan Creek, a branch of Turkey Creek, which is a l>ranch of 
the Big Blue, is a beautiful fertile one, ^vith a large number of most pro- 
ductive farms. This region is settled with a large number of thiifty 
Germans, who are cultivating the land verj'^ successfully. But very little* 
stone of any kind is seen in place in this valley. Yet the limestones of 
No. 3 furnish the materials for the foundations of buildings. The erodwl 
materials of the limestones of No. 3 mixing with the sands of No. 1 make 
a most excellent soil. There is no rough land in this region ; the bottoms 
are broad and the ascents on either side are very gradual, so that the 
hills bordering on the creek seem quite inconspicuous. The bottoms 
of Swan Creek will average three miles in length. All the bjisis rocks 
on the high lands are concealed from view by a large deposit of alluvial, 
which is composed of eroded materials from the basis rocks, with some 
water- worn pebbles; but stn^wed over the surta^ein many places are 
moderately-large blocks of quartzite, evidently deposited there at a com- 
paratively modem period. Many of the hills are paved with i)el)bles as 
if they had formed the bottoms of small streams. The Junction of Swan 
and Turkey Creeks with the Little Blue, being near each other, makes 
a broad valley which is now a tine farming region. Near this point 
there are the remains of an old Indian village. Fragments of pottery have 
been dug up three feet beneath the surface. I notice ever^ where in the 
ploughed land that small pebbles are mixed with the soil, which is not 
the case in the two tiers of counties next to the Missouri liiver. 

As I shall hereafter have occasion to refer often to the divisicms of 
the Cretaceous group throughout this report, they will be better under- 
stood if defined more clearly in this connection. The Cretaceous rocks, 
as developed along the Missouri Kiver, exhibit five quite well-markeu 
divisions, which are characterized by i)eculiar fossils for the most part. 

In a paper published in the proceedings of the Academy of Natural 
Sciences of Philadeli)hia, December, 18G(K, was given a general section 
of the Cretaceous rocks of the Northwest; long prior to that time Pro- 
fessor Hall and Mr. Meek had published the divisions by the numbers 
1, 2, 3, 4, 5, but afterward Mr. Meek and the writer gave to tliem special 
geogiaphical names. The sandstones which we have referred to in this 
report we denominated the Dakota Grouj) or Formation No. 1, bectause 
these rocks were then supposed to rccoch their largest development along 
the Missouri Eiver, near Dakota Temtory. Formation No. 2 was called 
the Fort Benton Group, from the fact that it occurred in great(»st thick- 
ness around Fort Benton, near the sources of the Misvsouri Biver. For- 
mation No. 3 was named the Niobrara J)ivision, from the conspicuous 
thickness of the bed near the mouth of the Niobrara Kiver. These 
divisions constitute the lower series of Cretaceous rocks in the West, 
and are supposed to be the equivalent of the lower or gray chalk 
and upper greensand, by geologists. Formation No. 4 we called the 
Fort Pierre Group, because it reaches its greatest thickness near this 
point along the Missouri River. Formation No. 5 was called the Fox 
IJills Beds, from the fact that they ft)rm a conspicuous range of hills 
between the Big Cheyenne and Missouri Rivers. These two groups 
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constitute the Upper Cretaceous series, and thongji they are quite 
distinct in their lithological characters, a large number of the 8])ecies are 
common to both groups, so that the line of separation can only be de- 
termined by the mineral nature of the beds. What 1 have said above 
is suflicient to render all references to these divisions clear to the reader, 
and they will be discussed more in detail in another part of this report. 
We find that as we proceed westward from Pawnee County, and in por- 
tions of that county, more and more recent formations come to view. 
We find that in Jefferson County Formations 1, 2, and 3 are revealed, 
and if we were to continue our course still farther westward we should 
probably find the geological structure the same Jis along the Platte, 
the WTiite River Tertiary beds overlapping and concealing the chalky 
limestones of No. 3. So far as I have been able to make examination, 
Nos. 4 anil 5 are not seen, though we cannot doubt of theii* existence 
somewhere underneath the Tertiary beds. They are all well shown on 
the Missouri Eiver and along the eastern base of the mountains far 
soath to the Arkansas, but along the Platte and all the little branches 
Xo.3i8 seen to a greater or less extent, with no trace of Nos. 4 and 5. 
These two groups may have been removed by erosion along the margins 
.of the great Tertiary lake, prior to the deposition of the Tertiary beds, 
or they may be concealed from view by the great superficial marl or drift 
which forms the edges of the true Tertiary deposits. There is evidence 
to believe that the county next west of Jefferson is covered with the 
Tertiary beds, and that they continue westward to the western limit of 
the State. We know that at Fort Kearney the Tertiary beds are shown 
along the Platte, in their full development, with high, blufi' hills, 200 
to 3W) feet in height The hostile Indians were roving all over the 
comity bordering on the Republican Fork, committing all manner of 
depredations, eflectively preventing me from making an exploration of 
this interesting region, but it is safe to state that the colors on the map 
are very nearly or quite correct. As to the resources of that portion of 
the State covered with the Tertiary beds, it is safe to say it must be the 
same as that bordering on the Platte west of Fort Kearney. It will 
never make very good farming land,^'et it may be inhabited sparsely 
by a pastoral people, for the surface isthickjy covered with short, nutri- 
tious grasses. 



CHAPTER y. . 

JOHNSON AND LANCASTER COUNTIES. 

Johnsan County,— The north branch of the Great Nemaha River runs 
nearly diagonally through Johnson County, in a southeasterly direc- 
tioD. It is the only important water-course in the countj', and its value 
to the inhabitants cannot be overestimated. The entire county is under- 
laid by rocks of the age of the upper coal-measures j hence the geology 
is comparatively simple. 

There are very few exposures along the !S"emaha and its branches, and 
the high divides on either side present only rolling prairies covered with 
a luxuriant growth of grass, exhibiting every evidence of remarkable 
fiertility, but having no timber and comparatively little living water. 

From Beatrice our course was nearly northeast, passing over the divide 
between the waters of the Big Blue and those of the Nemaha. This 
divide, as usual, was treeless and nearly waterless for eighteen miles; 
yet) either to the right or to the left of our road, water and small trees • 

H. Ex. 19 3 
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could have been found witbin five or six miles. The grass was excellent, 
sbowing a fertile soil, and the surface was monotonously beautiful to the 
eye, but not an exposure of tbe underlying rocks could be seen. 

On Yankee Creek, a branch of the Nemaha, the fir§t exhibition of the 
Tocks was observed. A few limestone quarries were opened for obtain- 
ing building materials. The beds are thin, not more than from G to 12 
inches in thickness, intercalated with beds of clay and sand. The sur- 
face is rather rugged, some abrupt hills, but usually clothed with grass 
down to the wate?s edge. 

At Tecumseh a thin seam of coal has been opened, and is now worked 
with some success by Mr. Beatty. The drift is very similar to that before 
described in my report of Pawnee County, and exte];ids into the baiik 
about 100 yards. Mr. Beatty has taken out about 1,000 bu^els of (MmI, 
which he sells readily at the inine fjr 25 cents per bushel. It is un 
doubtedly the same bed that is opened on Turner's Branch and at 
Frieze's Mill, in Pawnee County, but it is not quite as thick or as good; 
it contains large masses of the sulphuret of iron and other impurities 
Tbe coal seam here varies much in thickness, from 10 to 15 inches. The 
cap-rock is a bed of limestone not more than 2 or 3 feet in thickness. 
A well was sunk in the village of Tecumseh GO feet; a drill was driven 
down through rock and hard clay a few feet farther, and passecl through 
what the* workmen thought to be three feet of good coal. This dis- 
covery created much excitement at the time, and increased the demand 
for the public lands in Johnson County. It afterward turned out to be 
the same seam of coal worked by Mr. Beatty on the !N'emaha, and wa.s 
only 11 inches in thickness. The prospects, therefore, for workable be(l— 
of coal in Johnson County are no better than in the neighboring couEJ^^' 
ties already examined. The succession of the beds at Beatty's coal-driic- ^ 
is nearly as follows: 

(>. Alluvial with pebbles. Small fragments of limestone. In this be^^ 

the tooth of a mastodon f^L giganteusj was found. 
8. Ilard layer of rusty limestone with seams of carbonate of lime aL — 

through, 4 to 6 inches. 
7. Coal, varying in thickness and quality, 10 to 15 inches; contain^ 

much sulphuret of iron. • 
6. Blue potter's clay, 4 to 6 inches ; rusty or light-gray sandstone, 2C^ 

inches, which is regarded as useful for whetstones. 
5. Micaceous laminated grit, 16 feet. 
4. Argillaceous limestone, full of fossils, MyaUna mbquadrata^ Hemi — ■ 

pronites cr'assus. 
3. Reddish clay, 6 inches. 
2. Eeddish siliceous limestone, 15 inches. 
1. Micaceous sandy grit, 20 inches. 

In a bed of limestone, holding a high position in the hills, the follow- 
ing fossils were found: Spirifer cameratuSy Athyris subtilita^ SyntrUa^ma 
hemiplicatay Productus seinireticulatm. These rocks prevail all over the 
county, so that the geology is very simple, the Upper Coal-measures 
only being revealed. 

Tecumseh is the county seat of Johnson County, a small town located 
on the elevated prairie near Nemaha River. 

From Tecumseh to the source of. the Nemaha, about forty-five miles, 
I did not discover a single exposvre of rock, and I could not ascertain 
that any had ever been observed by the settlers. We must conclude, 
therefore, that building materials in the shape of rock are not well dis- 
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tributed over the country; indeed, I do not know of any one in which 
1 observed less. 

From the sources of the Kemaha we passed over to those of Salt 
Creek. This county is very beautiful and productive. As a compen- 
sation for the absence of rocky layers the slopes are gentle and the 
creeks and ravines are grassed to the water's edge. I was told that a 
few building-stone were obtained on one of the little branches of the 
Nemaha. On Salt Creek, most outcroppings were sedn down to the forks. 
The best quarries of limestone are on the farm of Mr. S. B. Mills. The 
west fork has very little stone on it except for about a mile above the 
junction. It is hardly necessary to give the succession of the beds. 
There aje alternations of clay and limestone, and the limestones appear 
to belong to the transition or Permo-Oarboniferous series. The fossils 
occur somewhat rarely, as Productus semireticulatuSj P. prattenianus^ P. 
fuiictatuSj P. costnttiSy Retzia punctuliferaj Fusulina cylindrica,, Fenestclln 
Shumardi, These limestones" are exposed over an area of not more than 
five miles square. Tlieir entire thickness cannot be more than from 15 
to 20 feet, arranged in layers from six inches to two feet thick. 

In abstracting the rocks from the quarry the fracture is so regular, 
breaking into massive square or oblong blocks, and the texture so fiqe, 
compact, and of light cream-color, that they are highly esteemed by 
builders, and make beautiful as well as durable houses. There are quite 
a number of large dwelling-houses made of this stone in the vicinity. 
It works quite easily. The finest springs of water in this country issue 
from this rock. 

There are five or six of these quarries opened at this time, but the 
principal one occurs on the farm of Mr. S. B. Mills. 

These fine quarries must become of great value to this countr3", for 
they yield the only good building material for thirty to fifty miles north, 
south, and west, and from ten to twenty miles east of the place. 

The rusty, rather soft, friable sandstones of the Dakota Group are 
used, to some extent, for dwelling-houses. It presents an exceedingly 
somber and unpleasant appearance to the eye, and possesses no elements 
of durability. It can be relied on only in the absence of other building 
material. About twelve miles below these quarries, near the salt basins, 
Lincoln, the capita>l of the State, is located. Pretty good water is ob- 
tained here by digging, but there is a liability even then to strike brack- 
ish water, on account of the proximity to the salt lands. 

From a point five miles above Lincoln to a point five miles above the 
mouth of Salt Creek, there is a scant supply of building material, of 
timber, and of fresh water j so that it can be seen at a glance that this 
Talley is not as desirable as many other portions of the State. 

Near Miss Warner's, about ten miles above Lincoln, a well was dug 
on the high hills, bordering the valley, to the depth of 60 feet, without 
stAking rock. At Yankee Hill, two milc3 above Lincoln, a well was 
dug 66 feet, without reaching the basis rocks. These facts show the 
great thickness of the supei^cial alluvial deposits of this region, and 
also the skeleton form of the surface prior to the deposition of these 
deposits. I shall treat more fully on this subject at a future time. 

The sandstones of the Dakota Group are quite largely developed in 
this region, and exhibit their usual variability of texture and color. 
The prevailing color is a deep drab rusty-brown, sometimes yellow, or 
nearly white. Some layers contain many impressions of dicotyledonous 
leaves. I was unable to find as large and perfect impressions as I have 
collected at many other localities. 
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So liii as the .siiifaco of the comitry is eoneenied, in LancasUr 
C(nmt> it MKiy be re^nnled as i*emarkable for its beauty. It is always 
pMitl\ lliiij^, well drained, and from elevations the views are very 
line, ionaing most exeellent building sites. When the soil is not infla* 
eneed by salt springs, it is equal to auy in the State, but in an agricnl- 
tural ]K)int of view there is no doubt that Salt Ci'eek, with the numer 
ous siilr s])rings that issue foith near it, is a disadvantage to the valler. 
That portion about two niiles above Lancaster does not seem affected 1^ 
the salt. The farm of Mr. S. B. Mills, of over 1,000 acres, about t» 
miles above the county seat, is one of the most fertile and valuable 
in the State*. Althougli the salt springs in this county may eventually 
be of i^ome value to the State in the prwluction of salt, yet I am coo- 
vinced that if there was not a salt spring of any kind in the county, 
the diflVrence in the value of the lands for agiicultural and gnudog 
pui7)0vses would much moi'e than balance all income that will ever arise 
from the salt springs. In that case Salt Creek, instead of being 
almost useless, or rather an impediment, .would be a line fresh-water 
stivam, making it one of the finest stock counties in the State. 

I'he surface of the uplands lies very beautifully, is very attractive to the 
eye, hnt there is sc^iixiely any timber in the county. The soil is excel- 
lent, and forest trees may be ]>1anted with success whenever settlers 
cho6s(^ to do so, though very little has lK>en done as yet^ 

The fact that the capital of the State is located in this county gives 
to it additional importance, and it also becomes a matter of no small 
interest to determine the true value of the salt springs that occur in this 
vicinity. The basins and scattering springs occupy a largo area several 
miles in extent, but the main basin is located near the town of Lancaster. 
These l)asins are depressions in the surface nearly destitute of vegeta- 
tion, and the white incrustations of salt give the surface the ap])earanc& 
in the distance of a sheet of wat(»r. The Greirt Basin, as it is called, i® 
situated about one mile from Lancaster, township 10, range 6, sectioO- 
■22j and covers an area of about 400 acivs. The brine issues from a larg^ 
number of places all over the surface, but in small quantities. All th^ 
salt water that (•omes to the surface from this basin unites in one^^ta'caiiE^^ 
and wo estimated the entire amount of water that flowed from this basit^ 
at from six to eight gallons per minute. The second salt basin lie^ 
between C)ak and Salt Creeks, and covers an jirea of 200 acres. Thir«^ 
basin is on Little Salt Creek, called Kenosha Basin, and covers 200 aci'es^ 
Numerous small basins occur on Middle Creek, which occupy in all about^ 
COO acres. Between' Middle and Salt Creeks are several small basins^ 
covering- 40 or 50 acres. From the surface of all these basins more or" 
less spi iiiji's ooze out. In former years great quantities of salt have been 
taken iVom the surface and carried away. During the war as many as 
sixty families at a time have been located about these basins, emi)loyed 
in securing the salt. • 

Besides the numerous basins above mentioned. Salt Creek, Hayes's 
Branch, Middle Creek, Oak and Little Salt Creeks, have each a dozen 
springs coming out near the water's edge. One spring on Salt Ci'eek 
issues from a sand rock, and gushes forth with a stream as large as a 
man's arm, at the rate of four gallons a minute. This is the largest 
spring known in the State. The geological formations in the vicinity are 
of the Upper Carbonifei'ous aiul Lower Cretaceous age. The salt springs 
undoubtedly come up fi'om a great deiKli, probal)ly from the Upper Car- 
boniferous rocks, and are the same in their history and character as those 
in Kansas. Two methods have been used to sonie extent in this region 
in preparing the salt — ^boiling and solar evaporation. The only m<ithod 
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"Which can be employed profitably in this country, where fhel is so scarce, 
18 solar evaporation, and this can be carried on more effectually than in 
any State east of Nebraska. The unusual dryness of the atmo$i>here, 
the comparatively few moist or cloudy days, the fine wind which is ever 
blowing, will render evaporation easy. The surface indications do not 
lead me to believe tbat Nebraska will ever be a noted salt region. It 
seemstometbat if all the brine that issues from all' the basins and isolated 
aprings were united in one they would not furnish more than brine 
enough to keep one good company employed. 

What the result of boring will be can be determined only by actual ' 
experiment. Some large springs may yet be found in thatVay, but I 
saw no brine that was much stronger than ocean water. The rains have 
been so frequent this spring that it is much dilated with rain-water. The 
Nebraska ^It Company made, from July to November, 1866, - 60,000 
pounds of salt. Another company, at work at the same time, made 
about the same amount Good working days 6,000 x)ounds have been 
made in a day. The kettles used for boiling are very rude steam boilers 
split into two parts. In a vat 12 by 24 feet average evaporation was 
125 to 130 pounds per day. An extra day was 250 pounds. I think it 
not improbable that a company with a large capital, and employing all 
the improved methods of manufacturiug the salt, would succeed. The 
salt is said to be good, though not as strong as the common salt of 
commerce. 

Passing down Salt Creek toward its mouth, we see on every side a 
^ntle undulating region covered with a fine growth of grass, with all 
the indications of a soil fertile and productive. There is but little tim- 
"ber in the valley of Salt Creek and its >'iciDity 5 very little in Lancaster 
County ; and this deficiency should be remedied at once by the planting 
of trees. There is no goo<l reason why every quarter-section in the 
country should not have a proper amount of wood-land in a few years. 
^There are no indications of the Carboniferous limestones until wo reach 
A point near Dean's Mill, and then the river on the east sid^ exposes a 
<M>nsiderable thickness of them, with numerous fossils. On the west 
side of Salt Creek the limestones do not appear, and this point may be 
considered the western limit on the south side of the Platte. About a 
mile above Ashland there is a quarry of the rusty sandstone, which is 
nmch used for building purposes. Houses are not built of them gen- 
erally, but walls or fortifications are sometimes made of them. These^ 
led sandstone quarries are quite abundant along the road from Ashland 
to Plattsmouth, but they thin out on the summits of the hills about ten 
miles before reaching the latt>er place. 

We do not see the Cretaceous sandstones in actual contact with the 
Carboniferous hmestones, even along Salt Creek or along the Platte on 
the south side, but this is due, undoubtedly, to the beds of fine sand 
and clay that intervene, forming slopes. About fifteen miles east of 
A«hland a bed of fine, white, indurated sandy clay, with red streaks all 
through it, upon which the red sandstone rest. This bed is 20 or 30 feet 
in thickness, and can be made very useful for economical purpos(»s. 
. At Ashland, near Dean's Mill, there is a lU'ctty good thickness of 
Kmestone with irregular cleavage, 20 to 30' feet in thickness, exUMiding 
down to the water's edge, and forming a rock bottom or ford. Above 
this is a slope of chiy, probably, and then 18 inches oH hard, yellow lime- 
stiMae, which is also quarried out. From thence to the summit of the 
hills the slope is 150 to 200 feet, covered with a heavy dei>osit of yellow 
niarl ; and if the basis rocks crop out at all, they are red sandstone. 
^i%the lower bed at Dean's Mill I collected a large number of fossils. 
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Productm semireticulatiis, P. prattenmnuSj P. ptnwtatus, P. cosUUuSy P. 
wahashemis^ Athyris suhtilita^ Meekella striato-costntaj SyntrUa^ma hmi- 
plicata, Retzia punctMlifera, Spinfer lineatuSj S. ])lanoconvexti8j & kc^ 
tuckensis^ Hemipromt^ erassuSj Climxetes granuUfera^ Fusulina cylindrical 
Allorisina, Pinna peracuta^ Schizodus wheeleri^ Myalina subquadrata, Scapk- 
ihociniSj liemi^phcericuSy Fenestella^ Lophophyllum^ &c, • 

The above list of fossils will show at once that the limestones here, 
even up to the apposition of the Cretaceous beds, are Upper 0«d- 
measure, and that the transition and Permian, if they were ever deposited 
here, have been swept away. 

Al>out live miles east of Ashland the succession of the beds is thus 
shown : 

7, Sandstone, cropping out from the silmmits of the hills of Gretaceoos 

age. * 
C. Slope, probably fine sand and clay. 
5. Yellowish magnesian limestone, gradually passing down into harder 

broken layers, 10 to 20 feet thick, in layers 6 inches to 4 fe^t. The 

upper part is mostly made up of comminuted organic remains. I 

detc*cted Meekella striato-costaiaj Athyris subtilUa^ Fusulina cylindriea. 
4. Slope, 20 feet. 
3. Layers of whitish limestone, very hard and good for lime, and for 

building purpose^, 4 to C feet; Fusulina^ AthyriSy ArcJieocidari9'9 

Meekellaj crinoid stems and corals. 
2. Slope 150 feet above thetlatte ; about 100 feet thick at this point 
1. A heavy ledge of rather brittle limestone full of Producttis, Spirifer^ 

Athyris^ Ghonetes, Fusulina, crinoid stems, &c., 1 to 15 feet thick. 

Bed 5 of the above section furnishes very excellent building- stone ^ 
which has been used in the fine dwelling of Mr. Dean and some others-^ 
It is very tenacious but soft, easily cut with a knife, can be smoothe(^ 
with a common jack-plane, so that it makes excellent ca^^ and sills-— 
One special virtue in this rock for building is that it never sweats, thal0 
is, moisture never accumulates in the walls. So that a house built oVi 
it is diyer even than one of wood. Ashland is the county seat oVi 
Saunders County, and is very favorably located for a flourishing vUlageb-- 
It is surrounded by a fertile and productive country, and the water oW 



Salt Creek has become so freshened by the time it reaches this poin 
that cattle are not affected by it, but rather prefer it. All kinds 
building material are abundant everywhere, and wood in moderate 
quantities. Farther westward the exposures of the basis rocks are vei^^ 
rare ; occasionally a little stream will cut down into them. On Skal3i 
Creek the gray arenaceous shaly marls of Xo. 3 apj)ear near the bed o; 
the creek. The upper part of the bed is about one foot, of yellow a 
whitish-yellow limestone ; over it is a considerable thickness of coarse ^ 
loose sand, much of it worn down from the Cretaceous sandstones of KO' — 
1. In the manufacture of artificial building material this might be raadc3> 
very useful. A little higher up on this creek 1 found a man digging fo*^ 
coal. A layer of shale, which possibly represents ^o. 2j deceived hiuv- 
into the belief that coal must exist near. Ha passed through a bed o^ 
chalky marl with abundant specimens oi Inoceramus prohleniaticus, thei^- 
a marl that disintegrates so rapidly on exposure. Along the Platte 
Eiver, on the south side, about fifteen miles below the mouth of Loup^ 
Fork, there is a cut bank which exposes the following beds, which be- 
long to the post-Tertiary, but which I regard as older than the yeUo\r 
marl : 
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2. Three feet soil; 1 foot yellow marl with pebbles; 10 feet sand, gravel, 
and ronnded granite boulders. 

1. Black ash-colored plastic clay, 25 feet. 

There is a line of separation between beds 1 and 2, that seems to indi- 
cate a break or interval of time, at any rate the materials change most 
Abruptly. The clay bed below has much the appearance of tbe dark 
Cretaceous clays, but is full of small, water- worn i)ebbles, with now r.nd 
then a rock of considerable size. 1 am inclined to the opinion that lliis 
clay wDl be made very useful for many purposes, but raoi'e espe^jally for 
the manufacture ©f pottery. The geology of Nebraska, south o\ the 
Platte River, may be summed up as follows : The first two tiers of c )un- 
ties are underlaid by Carboniferous and Permian rocks ; overlapping 1 lese 
in the third tier west, are the Cretaceous sandstones of 'No. 1, then I [o. 2 
and No. 3, and possibly Nos. 4 and 5, but it is probable that tbe hitter 
beds are not seen ; but about thirty miles above the entrance of the Loup 
Fork the Cretaceous belt is overlapped in turn by Tertiary beds, and 
then continue uninterruptedly to the western limits of the State. We 
have, therefore, but these three portions that can be colored on the map. 
The simplicity of the geological structure of Nebraska south of the Platte 
esLVL be seen at a glance, and I have perhaps devoted in this report all 
the attention to it which it deserves. The superficial dei)osits of that 
region are more difficult to study and require more attention than I was 
able to give them. They will be treated of more fully in the account of 
the geology of Nebraska north of the Platte. 



CHAPTER VI. 

GEOLOGY OF NEBRASKA NORTH OF THE PLATTE. 

With the exception of a small portion of Douglas and Sarpy Counties, 
lx)rdering on the Missouri and Platte Rivers, the whole State of Nebraska 
north of the Platte River is underlaid with ro.cks belonging to two geolog- 
ical eras, Cretaceous and Tertiary. 

The Cretaceous rocks make their appearance in their eastward exten- 
sion in rather thin beds, capping the summits of the hills, and only the 
more compact layers, resisting the eroding eftects of water or atmos- 
pheric agencies, remain to indicate its boundaries and extent. 1 am 
inclined to the belief that the rusty sandstones of the Dakota Group 
once extended in full force directly across the Missouri into Iowa, and 
that the sandstones recently discovered by l>r. White on the Nishna- 
hotna River form a portion of the series, disconnected only by the wear- 
ing away of the intervening rocks. There is no doubt that a great por- 
tion of northwestern Iowa is underlaid by rocks of the Dakota Group. 

The green color on the geological map of Nebraska connected with 
this report will show the eastern boundaries of thi^ group with accu- 
racy. The Carboniferous limestones soon begin to disappear north of 
the Papillion "River. 

At Siarpy's old trading post, near Bellevue Landing, some thin layers 
of rock occur in the hills, and a thin seam of coal hjis been found, and 
at low water two or three layers of rock are revealed, whioh can bo made 
'Weftil for building purposes. 

At Omaha five to ten feet of limestones are revealed near the water's 
edge. The rock is quarried to considerable extent ; but fi-oui the fact 
that Omaha is almost entii^ely supplied with rocks and lime lor building 
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purposes from the Platte, we may infer that the quarries at Omaba are 
not extensive. The cost of stripping: the vjxst thickness of 8ai)orincnm- 
bent J)rift and Loess at Omaha must render the working of this quarrj 
very expensive. 

The next exposure is at Florence, where the limestones are seen ooly 
at low wat^r. 

Tlie last exhibition is at Roclq)ort., near De Soto, where at very loir 
water the limestones are seen at the edge of the river, but at neither of 
the localities above named are thei'e quames of any special valne. 

Along the Missouri bluffs there is no exposure of the underlying rocks 
again until wo reach Tekama, Burt County. Hero the nuclei of all the 
hills are sandstones and clays of the Dakota Group. From Florence to 
Tekama the bluffs or hills bordering on the Missouri are very nigged 
and high, but are composed entirely of Drift gravel at the l^ottom, and 
a great thickness of yellow marl at the top ; indeed, this yellow marl or 
Loess is not unfrequently 50 to 100 feet in thickness. It is so soft and 
yielding in its nature that the little temporary streams flowing down tbe 
bluff's wear out immense gorges 100 to 150 feet in depth. The sides oif 
these hills along the Missouri bottom, on the Iowa as well as Nebraska 
side, are often very deep, with angles of descent of 30^ to 4(P, and I h»fe 
sc^en vegetation clinging quite thickly to their sides, when the descent 
was 50^ to 550, although the great geographer, Ritter, says that flie 
grade at which it is possible for earth to cling is 45^ At Tekama are 
some exposures of the s^indstone^s of the Dakota Group, but mostly so 
soft and iriable as to be of little value as building material. 

In the absence of all other roc»ks the inhabitants (juarrj- out the harder 
portions and use them. Underneath the siin^lstones are the usual varie- 
gated clays and sands, red, white, gniy, and drab, with nodules of the 
sulpliuret of iron. In the sandstones above, there is quite a variety ia 
the texture of the rock. Sometimes there are thin intercalations oi 
clay; then little pockets, as it weix% of clay inclosed in a thin shell of 
iron ; then the thin layei"S ai*e oblique, as if the waters in which tha 
sands were deposited were in currents, or in a disturbed conditioiu 
Indeed, it would hardly be possible to describe all the varied conditions 
which this rock presents. Between Tekama and Decatur, a distance of 
about sixteen miles, thei-e are frequent exi)08ures of the sandstones and 
clays, but none worthy of special notice until wo reach the vicinity of 
the little town of Decatur, near the border of the Omaha reserve. 
Here some harder layers of rock are exiKKsed, which are used for the 
foundations of buildings and other economical purposes. There is one 
layer of quartzite. 

The range of hills, all the way from Tekama to Decatur, is well 
grassed over, and very abruptly steep. Numerous springs of the purest 
water flow from these hills at all elevations. One of them is quite re- 
markable, and is known as the Golden Spring, from which quite a 
stream flows through the coarse sand. The time must come, in the fu- 
ture, when this will l)eeome a popular watering-place for the West. 
Above Decatur the Missouri cuts the bluffs so as to shosv a miual es- 
cari)ment as follows: 

2. Massive yellow marl; no lines of stratification visible; immense 
masses slidden down, several yards having fallen in, 40 to 50 feet. 

1. Variegated clays, with a soft, tine grit; there is a dark seam in it 
filled with bits of coaly matter. 

These clays vary from a purplish hue to a dark drab ; 100 to 200 feet 
exposed here. A little farther up the river the soft yellow sandstone 
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appears above the cLiys in regular order. There are great quantities of 
iron ore, a kind of limonite, scattered all along the river in large flat or 
irregular masses, also some nodules or concretions. Another section, 
near the last, shows the following succession of beds : 

4. Yellow marl, with small* calcareous nodules ; no stratification ; 10 to 
. 20 feet 

3. Yellow and gray indurated clays ; 8 to 15 feet. 
2. Soft, yellow, rusty sandstone, massive, with very little sign of strati- 

fication : 50 feet. 
1. Variegated clays ; 50 to 60 feet. 

The rusty-yellow color i)revails everywhere, arising from the oxyda- 
tion of the iron. This gives complexion to everything in this forma- 
tion. These different sandstones extend from a point near Florence, 
where they cap the hills above the mouth of Iowa Creek over one hun- 
dred miles. The fossil plants in the hills near Decatur, and at the 
Blackbird Mission, are very numerous; about fifty or sixty si)ecie8 
have already been collected at these localities. The sandstone is quar- 
ried out and used for cellar walls, and for other purposes where stone 
is needed. It is useful, inasmuch as all other rocks are absent. S<and 
for making the patent concrete is exceedingly abundant. Kear Tekama 
and Decatur there are thin seams of iron ore, which, when broken with 
a hammer, give forth a sound much like that from old pot-metal. It is 
really pretty good iron ore, but silicious and imi)ure ; and even if this 
ore were of the best quality, and in great abundance, there id no fuel in 
the country to render it of any value. 
^ At the Blackbird Mission, on the Missouri, eight miles above Deca- 
tur,, the blufls of sandstone are quite conspicuous, and often present 
very high mur<al fronts, upon which the Indians have carved many rude 
pictures, doubtless portions of their hieroglyphical history. At this lo- 
cality are quite numerous layers, from 1 to 4 feet thick, of a very com- 
pact, massive quartzite, the hardest and most durable rock in the State. 
It has the appearance of a metamorphic rock, so very hard and close- 
grained is it. The harder portions have been quarried out and used for 
the construction of a very large three-stor3^ building for the mission 
achool. 

A3 the construction of several railroad bridges across the Missouri 
are contemplated, no rock in the State would be so unyielding and du- 
lable for abutments as this, providing enough of it can be found. It 
e^eems to assume a concretionary form in the sandstone, and is of very 
iincertaiu thickness and extent. About two miles above the mission, 
the hills are cut by the river so as to reveal vertical bluffs, the rocks of 
^hich, in the distance, have a yellowish- white appearance, and from 
^8 fiact are usually called chalk blufiVt. The sandstone is massive, al- 
'^st without stratification, and very friable and soft. 

^' Yellow marl, recent, 10 to 50 feet. 

3« Sight inches of earthy lignite, resting upon 12 inches of yellovrish- 

<irab arenticeotts clay, underlaid by 8 inches impure lignite. 
^* lUassive yellow sandstone, with some thin intercalations of clay, soft 

a.nd friable, readily yielding to the erosive effects of water, 60 to 80 

teet thick. 
!• Yellow, plastic, unctuous clay, toward the top becoming a grayish- 

V>lue; contains flat argillaceous concretions, 2 feet. 

This is perhaps the finest and largest exposure of the rocks of this 
gtoup along the river. The mural exposures of soft sandstone present 
good surfaces for the Indian to make use of to write his rude his- 
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tory, aiid on the cbalk bluffs there are many of these hieroglyphics 
in positions totally inaccessible to the Indians at the present time. 
None of them now living know anything about them, and it is supposed 
that they must be very ancient, and that since they were made great 
changes must have been wix)ught in these bluffs by the waters of the 
Missouri. These markings are at least 50 feet al)Ove the water, and 
50 feet or more below the summit of the blufi*, so that they must have 
been made before the lower portion of the bluff was washed away by 
tiie Missouri. It seems strange that none of these hieroglyphica> writ- 
ings, which occur quite often on the chalk rocks of the Niobrara Group 
higher up the Missouri, are known to any Indians now living. ManaeFs 
Creek is called in the Dakota language, the creek where the dead have 
worked, on account of the markings on the rocks. 

The above illustration conveys an idea of the sandstones of the 
Dakota Group, as they front the Missouri, and shows the wearing away 
of the material of the rock underneath dming high water. This 
erosion is contintied for a series of years, until the superincumbent 
rocks fall down and are washed away by the river. Near the month 
of Omaha Greek are some very high verticiil bluffs of sandstone, 
from which some rock has been taken for building purposes. It • 
is useful, since no better can be found in the vicinity. For a con- 
siderable distance along the hills oi>posite Sioux City, beds of the gray 
quartzite are found, which are worked to considerable extent, and 
furnish a very good supply for the inhabitants. A few impressions of 
plants and a few fossil shells were found here. Near Sioux City, on the 
Iowa side of the Missouri, is a high cut bluff extending to the mouth of 
the Big Sioux River. Here was formerly a large exposure of the rocts* 
of the Dakota Group, and these rocks exhibited well their variegated 
texture and composition. The color seems to differ, depending upoa 
the amount of ferruginous matter in them. Only about 20 feet of the 
different layers are exposed, and only about 5 feet hard enough tot 
building i)urposes. This quaiTy has been wrought for twelve years or 
more, and at this time seems to have given out, for very little suitable 
building stone can be found, mostly loose sandstone and clay. In formel^ 
years I have obtained impressions of dicotyledonous leaves, as willow^ 
laurel, &c., with some fossil shells of the genera PJiarella^ Axlneay Mac^ 
tra, and Cyrcna^ which are in part estuary and in part marine iu theiC 
habits. 

Near the northern boundary of the Omaha reserve traces of a whitish^ 
chalky limestone, almost entirely made up of the shells of a species'o^ 
Inoceramusj make their appearance on the high hills. This rock indi— 
cates the first appearance of the Cretaceous division, No. 3, or the Nio^ 
brara group. 

In passing northward, as we continue up the Missouri, we find this 
formation becoming more and more conspicuous, until opposite Sioux 
City it is 50 to 100 leet in thickness. It is of much value to this region 
of the country, on account of its qualities as a material for Jime, and it 
supplies a large district with that valuable material. Omalia is largely 
supplied with lime from the region of the Platte. Between Omaha and 
the northern boundary of the Indian reservation, a distance of eighty 
miles or more, extending southward to the Platte, near Columbus, there 
are five or six counties entirely destitute of limestone. This limestone 
of the Niobrara Group becomes very valuable, therefore, and it will be 
from this upper district that the counties underlaid by sandstones of the 
Dakota Group must obtain their supply of Ume. Number 2, or Fort 
Benton Group, seems to be wanting until we reach a point near the mouth 
of Iowa Creek. This is a thin bed ^^^ over 40 feet in thickness at any 
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one point, and is characterized by black plastic clay filled with beautiful 
crystallized sulphuret of iron. It is pretty well /exposed below the mouth 
Df Iowa Creek, where the Missouri cuts the bluffs, and here we see all 
the rocks in their order : 

i Yellow marl, a recent deposit. 

3. Niobrara Group, layers of white and yellow chalky' lime, passing 
down into gray marly rock. 

2. Black plastic clay, with hard layers, containing Inoceramus^ a s|>ecies 
of Ostrettj like 0. congesta^ remains of fishes, many crystals of sulphu- 
ret of iron, selonite, &c. • 

L Dakota Group, sulphuret of iron, fragments of wood, impressions of 
leaves, willow, laurel, &c. 

Near the mouth of the Niobrara Eiver the black shaly clays of the 
Fort Pierre Group begin to make their appearance on the hills over the 
Niobrara Division, so that within the limits of Nebraska proper we have 
four out of five of the important divisions of the Cretaceous rocks of 
the west. 

Near the mouth of Iowa Creek there seems to be a bed of impure 
lignite in the Fort Benton Group, or in the transition between the 
Dakota and Fort Benton Groups. This bed, which has been worked to 
a considerable extent, and the coal used by blacksmiths in this vicinity 
with some success, does not seem to be the same as that seen along tho 
Indian reserve, which is undoubtedly in the sandstone of the Dakota 
Group. • 

. I am inclined to the opinion that this bed of lignite near Ponka City 
is a loc>al bed, or at least restricted in its geographical extent, and is 
the result of an accumulation of drift-wood in an estuary of the Cretaceous 
sea. I am informed that.it is seen over on the Elkhorn River, about 
thirty-five miles west of this point. 

Mr. Clark tells me that he dug 12 or 15 feet below this bed, and struck 
another seam of coal much better than the one cropping out. The lower 
bed must be the one in the Dakota Group. Lithologically, it is imx)os- 
sible to draw a line of demarkation between these formations here. JSTo. 
1 passes so imperceptibly into No. 2, and No. 2 into No. 3, that there is 
no break, and yet their principal characteristics are very distinct. The 
first is a sandstone ; second, a black, plastic clay ; third, a chalky lime- 
stone ; and yet I cannot tell the exact point where one commences and 
the other cuds. 

The impressions of leaves have ceased to appear before the close of 
the Dakota Group. The sandstones of the Dakota Group occupy the 
whole country along the Platte from the mouth of the Elkhorn to a 
point some twenty miles beyond the entrance of the Loup Fork. 

The intermediate counties between the Missouri and Platte have very 
few exposures of rock of any kind, so that quarries in this region, even 
thoagh the rock is of i^jferior quality, are much prized. We have, there- 
fore, within the limits of the State of Nebraska north of the IMutte, 
the Carboniferous rocks underlying two counties — Sarpy and Douglas ; 
then come the Cretaceous ro(jks, especially No. 1, overlapping the Car- 
boniferous. These beds continue along the Missouri to the northern 
limit of the State. They extend in a southeastern direction beyond the 
south line of the State into Kansas, underlying a belt of country from 
fifty to two hundred miles in width. About the sources of the Loup 
Pork, and about thirty miles west of Columbus, the Tertiary beds begin 
to make their appearance, and then extend to the extreme western limits 
of the Stat^. Even along the Platte, before reaching Columbus, their 
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influence is felt to considerable extent, for the soil of tbe bottoms i8 
quite sandy, and in some places too much so to be productive. Tlie 
area drained by the Elkhoni and its branches cannot be much less tiian 
from two thousand to four thousand square miles, and yet over ikm 
large surface there are but few outcroppings of rocks of any kind. We 
know that the Cretaceous beds underlie nearly or quite all of it, and 
yet they seem to have yielded so readily to atmospheric influences tUt 
the surface is very gently undulating, the slopes along the streams being 
grassed over down to the water's edge. Along Elkhom or Log^uA 
Creek there is a bottom of greater or le«s width on either side, so tlttt 
the basis rocks are concealed along the banks by a moderate tbicknen 
of superficial marl, a great part of which is composed of the disintegratBd 
materials of the Cretaceous or Tertiary rocks. Over all this region there 
is very little timber, but the clays for making artificial building na- 
terials are without limit. The soil is wonderfully fertile, the water vwy 
pure, climate healthy, so that we cannot but believe that all this dis^rid 
will eventually take the highest position as an agi'icultural and grazing 
region. West of latitude 99^ the Tertiary beds prevail to the exclosica 
of all others ; the soil is less fertile, water and wood is less abundant^ 
and yet the surface is covered with a thick growth of grass and ofter 
herbaceous vegetation. Although this iwrtion of Nebraska cannot be 
cultivated successfully at this time, yet the climate is so healthy ud 
the water so pure, the grass so abundant and nutritious, that it seems 
to me it will become in the future an excellent grazing region. The 
character of the surface, and the shortness, as well as the nutritiots 
character, of the grass, would seem to adapt it esi)ecially for the raising 
of sheep, and immense herds of them might be raised by a pastoral 
people. The Union Pacific Eailroad will transport all the products ef 
this vast region to market, and I am convinced that even the sand-hiDe 
will yet become a fine pasture ground for herds of sheep, cattle, ahd 
horses, and thus every part of the State may be settled and made pro- 
ductive. 



CHAPTER VIII. 

THE COAL-FIELDS OF pOLORADO. 

I have endeavored in this chapter to take as complete a view of tho 
Lignite formations of the West as the facts will admit, first confining 
my observations to the country west of the Mississippi, and then en-' 
deavoring to trace them beyond those limits. If the lignites of the Wesl5 
prove of economical importance, as we believe they will, they will be o^ 
inestimable value to all parts of the West, but to no portion more tluum- 
to the State of Nebraska, and the time is now fast approaching wbes- 
their true value will Be determined. It is on tl^is account that I give 
them so much attention in thLs report. 

Although our knowledge of the Lignite formations of the West is not 
very extensive at this time, yet the discovery of them is by no means a 
new one, tor they have, been referred to in most books of travel since 
1800. Lewis and Clark saw beds of ^' stone-coal" all along the Missonru 
Wyetli says that the banks of the Yellowstone, below the mouth of the 
Big Ilorn, are in many places precipitous, with strata of " bituminoas 
coal," and Captain Bonneville saw " anthracite coal '^ on Powder River. 
We now know that all these coal-beds ai-e of Tertiary age, and cover a 
vast area bordering on the Missouri Biver. In 184^ Colonel Fr6mont 
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observed the lignite beds ou some of the tribatarics of the Columbia, 
and Green Biver, a branch of the Colorado. This is undoubtedly a 
western extension of a i>ortion of the formations described on the Med- 
icine iBow Eiver. Near longitude 122^ and latii;ude 45^ 30', Colonel 
Fremont discovered a stratum. (Fr6mont, page 192.) On Muddy Riv^er, 
in longitude 111^, and latitude 41^ 30^ he found a most interesting local- 
ity, with several beds of coal and clay, and in one bed of indurated 
day was a great abundance of vegetable remains. The stratum con- 
taining the plants was about 20 feet thick, and above it were beds of 
coal, each 15 inches thi(^ ; below are three beds of coal, separated by 
layers of clay. Captain Stansbury, in his report of an exi>edition to 
Great Salt Lake, frequently notices the existence of coal in numerous 
localities. On a tbrk of Bitter Creek' he saw a stratum 10 feet thick, 
exposed for 100 yards. During the whole day's travel coal was exposed 
in every favorable locality. The dip of the beds was northeasterly 5^ 
to 10^. All along the Muddy it also outcrops, even to the summit, where 
the waters flow each side into the Paciflc and Atlantic. On Kattlesnake 
Creek w^re indications of coal, also on Sulphur Creek, of so good qual- 
il^ that he calls it stone-coal. In his report he says : ^ Specimens of it, 
although much weathered, burned in a camp-fire with a clear, bright 
flame. It is bright black ; but when cut with a knife, appears dark 
brown ; and when weathered, light brown. It is superior brown coal.'' 
Mr. Heiiry Engelmann, in General Simpson's i-eport, 1859, observed the 
Utah and Western Colorado coal beds in numerous localities. He regards 
the coal* strata at Fort Bridger and beyond of Cretaceous age. On 
Qalphnr Creek he found extensive coal beds Avith fossils, identical 
with Professor Hall's Turbo paluddticc formiSj from Muddy Creek. Cap- 
tain Gunnison noticed coal-beds near the junction of Grand and Blue 
^vers, in the Green River Valley 5 also on the eastern slope of the 
Wasatch Mountains, near the head- waters of Sevier Eiver; also in the 
upper portion of the San Pete Valley, a stream which has its source in 
the eastern slope of the Wasatch range. This coal was used by the 
blacksmiths at Camp Floyd, and regarded by them as a superior " bitu- 
minous coal." Engelmann found the lignite all along Weber Creek, from 
Echo Canon to Kamas Prairie. As this last locaUty is apparently in 
the midst of the mountains, Mr. E. speaks of the great tilting up of the 
beds. He also found fossils on Sulphur Creek that appear to be iden- 
tical with those discovered by Colonel Fremont on Snake Kiver, longi- 
tude 1150, latitude 43°, overlying a sandstone which contains in the 
greatest abundance an ostrea (0. cangesta^ probably) and InoceramuSj 
(/. Crispii.) The sandstone was white, rather soft and fme-grained, 
and undoubtedly represents No. 3, or the Niobrara Group of Cretaceous 
focks. At the forks of Sulphur Creek the whitish sandstone occurs 
a^in, with Ostrea. Near the crossing of Sulphur Creek is a spring of 
petroleum, which has been referred to by several former travelers. Shal- 
lop depressions in the ground near the spring ar# filled with water, and 
rising on the surface is the oil or tar. The Mormons and other emi- 
SX^nts employ it as a liniment for wounds, and as a lubricator ibr their 
'^^tgons. On exposure to the air it is changed from a green color to a 
Aark brown, and it has an aromatic taste. This tar hardens as it flows 
from the ground, and becomes mixed with the soil around the sides of 
the spring. In 1860 I noticed the same phenomena in several places 
^Aong the eastern side of the Sweetwater Mountains, and I was informed 
of the occurrence of these springs in many other localities. On Weber 
.Biver, above the mouth of White Clay Creek, the Ostrea was found in 
fieveral places in the white sandstones. Some specimens of coal have 
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been found in Round Prairie, on the Timpanni^fos, and the little stream 
near this ix>int has been called on tliat account Coal Creek. 

Colonel Emory, as far back as 1848, speaks of the occurrence of coal 
between Bent's Fort„on the Arkansas Kiver, and Santa F^*, to the nortk 
and south of Rjiton Pass. A few specimens of dicotyledonous leaves 
were obtained, which indicate that the age of the rocks in which the 
lignite is found is Tertiary. 1 have thus far noticed the existence of thig 
coid over districts which are about to be rendered more valuable by the 
construction of the two Piicihc railroads, covering an area between the 
48th and 38th degrees of latitude. I shall ref«r again in another por- 
tion of this chapter to the geographical extension of these beds beyond 
these limits. 

After having examined with some degree of care most of the settled 
portions of the State, I regarded it as my duty to pass beyond its limiU 
into the neighboring Territories in the vicinity of the Rocky Moantaiu 
to ascertain the quantity, as well as quality, of the lignite which was 
reported to exist there. The construction of the Union Pacific Bail- 
roads has ciX3iited a new demand for minend fuel all over this portion of ^ 
tbe West, and if these great deposits cjm be made available, their vahie 
in the future development of the West can not be overestimated. Bj 
the kindness of the managers of the railroads I received free passes fiv 
niyselt* and party, and thus was enabled, with comparatively little ex- 
irense, to go beyond the first range of mountains, into the Laramie 
Plains, and returning by way of the overland stage route to South Boulder 
Creek, thence northward to Cheyenne City, along the base of the moiin& 
ains. Along the line of the Union Pacitic liailmad the limestones of 
the Upper Coal-Measures extend from Omaha to the north of the Blk- 
horn River, a distance of about thirty miles. Before reaching this point 
westward, however, the rusty, reddish sandstones of the Dakota Groop 
are seen on the summits of the hills, gradually increasing in thicknen 
and importance, until at the mouth of the Elkhorn, and for some dis- 
tance up that stream, it forms moderately high, bluft* banks. The rail* 
roiul then descends into the Platte bottom, which is very wide, and the 
yielding nature of this formation, as well as the other div^ous of the 
Cretaceous, causes the gentle slopes and the almost entire conoealmeat 
of all the underlying rocks. From the mouth of the Elkhorn Biver to 
a point at least one hundred miles west on the Platte and Leap Foii^ 
indications of the white chalky limestones of the Niobnira Group are 
seen, w4th the ever present Lwceramus, but there are no prominent ex- 
posures, and this rock, although excellent for limestone, is not found iu 
suilicient quantities to be of much economical value. In 1837 1 observed 
an exposure of soft, rusty sandstone at the mouth of Lou]) Fork, whicb- 
belonged undoubtedly to the Dakota Group, but this year I was unable 
to fincl the locality again. It is safe to ss^y that the Cetaceous beds e^-" 
tend up a^ far as the mouth of Calamus Creek, but all the underlying 
rocks in this region i^m to be concealed from view by a thick deposit 
of yelloAv, sandy marl. The Tertiary beds commence overlying the Cre-^ 
taceous rocks near the south poition of the Pawnee reservation. Th9 
exact position and age of these beds, as they first appear, I cAnnot tell^ 
but they must be Upper Pliocene, or ])erhaps, indeed, of the age of tiie^ 
yellow marl or Loess. Near latitude o!)^ some small bones were founds 
which indicate the true Pliocene, «and from there to the foot of the moun* 
tains the unmistakable Pliocene Tertiary beds prevail. So far ivs any 
evidence that I have yet been able to obtain, the Upper Pliocene beds 
shade otf into the Loess in such a manner that I have seen no locality 
where I could detect any break in the continuity. 
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At Cedar Bluffs the yellow arenacoons marl is 100 to 150 feet thick, 
illed with shells of recent species, and this marl diminishes in quantity 
IS we proceed, until the true Pliocene beds are visible. At Fort 
Kearney the Tertiary beds are quite conspicuous, forming high, rugged 
lills on either side of the Platte. The bottom of the Platte varies some- 
tirbat in width from five to fifteen miles, but, for the most part, is very level, 
67hile the hills which border it are rugged or smooth, depending on 
the character of the underlying rocks. Sometimes, for miles, they will 
present softened, smooth outlines, clothed with grass, without a rock in 
piew ; then, again, they will be cut up into ravines, and from the sides 
Belli project thick walls of sandstone or marl. At Julesburg the sand- 
liills form a somewhat conspicuous feature. The soil of the bottoms is 
» mixed with this floating sand that it seems hardly i>ossible ever to 
nake any use of this region for agricultural purposes. From Columbus 
to Fort Kearney there is little or no hard rock for building purposes, 
t)ut from Kearney to the North Platte two or three moderately-thick beds 
rf a fine,, gray, calcareous sandstone, which, though soft and porous, 
might be made useful in the absence of any other materials for building 
[>arp08es. The bottoms below the junction of the North Platte are 
juite fertile, yielding from one and a half to two tons of hay to the acre, 
^fte^passing beyond the junction of the North Platte, the sterility and 
aridity increases until the sand monopolizes most of the coimtry. This 
sand is mixed with small, water-worn pebbles, grains of quartz, flesh- 
solored feldspar, &c. Near Sidney Station the hills on either side of 
Pole Creek are quite high and rocky, and the rock is used by the Union 
Pacific Railroad Company for the foundations of the buildings at the 
station. There are seveml beds of^this rock, varying in texture from a 
fine-grained sandstone, with some water- worn pebbles, to a flesh-colored, 
marly limestone. A bed of reddish, flesh-colored, indurated, arenaceous 
day is also conspicuous. The soil is everywhere from 1 to 2i feet thick, 
and sometimes from 6 to 8 feet thick. The summit is formed of a bed 
of marly sandstone 10 to 20 feet in thickness, and large masses of the 
rock have been detached and fallen down the sides of the hill. The lower 
part is composed of a light yellow, indurated marl. A few bones 
have been found in the rocky, as well as the more yielding beds of this 
locality, but they were not suflficiently characteristic^ to be determined 
specifically. But there is one interesting feature of this region which 
18 worthy of notice. Through all these rocks there is more or less silex 
in various forms. It sometimes assumes the purer forms of chalcedony, 
ttnd is found in great abundance, forming specimens of considerable 
beauty. The Indians, in ancient times, would gather this flinty rock 
into certain localities, and there manufacture their flint arrow-heads, 
knives, chisels, &c. Around Pine Bluffs is an abundance of these 
<^upped flints, with broken arrow-heads, &c. These more recent Ter- 
tiary beds are a i)ortion of the great basin to which the " Bad Lauds ^ 
pwperly belong, but they do not always present those rugged features 
^hich are characteristic between White and Niobrara Rivers. Now 
and then there will be a small area which will remind one of those won- 
derfiil "lands,'' and the strata exposed give evidence of the age and their 
idation to the White River beds. On the North Platte are several 
l^Hsalities that form landmarks, as it were, which are of very great 
j^logical interest. Nowhere, except close to the base of the moun- 
tains, are there any dislocations of strata or any evidences of upheaval, 
Mid where there are any hills, or " buttes,'' as they are called in the 
West^ shooting their summits above the surrounding country, we know 
that they are monuments of the past which show tl]^t the somoe 
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the conntry was once on a level with the summits of Yhose high hills at 
least, perhaps much higher, for we cannot tell how much the summits 
have suffered erosion ; we only know that the bt^ds are horizoutal up to 
the summit, and that there are fragments of beds which we never see else- 
where. The Court-house and Scott's Dluifs and other w^-known locali- 
ties are examples. The soft^ marly nature of the rock causes it to yield 
readily to atmospheric agencies, and it is thus worn into the most fantas- 
tic forms, ofteA giving to the scenery a wonderfully picturesque beauty. 
Koar these localities have been found numerous specimens of fos^l 
tuitles and teeth, and bones of extinct animals. Some of them were oi 
enormous size, and probably belonged to the huge species of Elephas 
{E, im])erator)j whose remains are so abundant in the Pliocene bedsot 
Kiobrai*a and Loup Fork. It would seem, i'rom the organic remaius 
Ibund <it various localities along the North Platte, that the Miocene beds 
of White River, and the Pliocene of the Niobrara, were rej)reseuted there. 

The formations along the Korth and South Platte will need a mon 
careful study than I have been able to give them yet, before the details 
of the geology can bie written with certainty. We know, however, in a 
genenil way, that all the rocks are of Tertiary age. The excavations 
made for the Union Pacific Eailroad, idong the valley of Pole Creek to 
the foot of the first range of the mountains, always reveal the^arly 
beds of the Tertiary, varying in color fi-om a chalky white to a deep 
reddish fiesh color ; but the superficial deposits attract the most atten- 
tion, because more easily seen. Low down, almost to the mouth of Pole 
Creek, the small water-worn ])ebbles are seen mixed to a considerable 
depth with loose sands and marls. These pebbles increase in size as 
we approach the mount^iins, and ay along the eastern slope are well- 
worn boulders, 3 or 4 feet in diameter, an<l the cuttings for the railroad 
show that they extend down to a considerable depth. What relation 
this superHcial defjosit of boulders, sands, and marls bears to the Ter- 
tiary' beds beneath it is diflicult to determine without a more tlioi*ougli 
examination ; but that it is connected with the latest i)eriod of upheavid 
of the liocky Mcmntain range there can be scarcely room to doubts 1 
shall discuss this subject in another place. 

Prom Omaha to Cheyenne City, five hundred and twenty-five miles, 
the ascent is quite gi*adual but iK^i^sistent. According to the observa- 
tions of the engineers of the Union Pacific liailroad, which were made 
with gi'eat care, Omaha is 925 feet above the sea level, while Cheyenu© 
City is 5,085 feet, averaguig a little overt feet ascent to the mile. This 
point is regarded by the railroad company as the base of the mountains, 
and here some of tlieir most exi)ensive buildings will be erected. Th^ 
city was laid out into lots in July, 1807, and by December of the sam* 
year there were from 2,000 to 3,000 inhabitants, with some very costl5 
and substantial buildings. Such cities, springing up all along the liiJ-* 
of the road, at once called into demand all the resources of the country 
and the search for building materials, fuel, &c., has commenced i^ 
earnest. Although the i-esources innnediately around Cheyenne are nc^ 
extensive, yet at a distance of not over twenty miles into the'LaramJ^ 
Mountains timber is moderately abundant, while the best ot buihliu J 
materials, in the shai)e of stone, are found on every side. Even aroun-^ 
Chevenne some of the marly Tertiarv sandstones are found to be sufi^ 
ciently hard and durable for houses, and General Stevenson is erecting 
a large warehouse of this rock.. It is use<l to a gi'eat extent, and wil 
probably l>e found to answer all pra(*tical purposes, though entirel;^ 
devoid of beauty. Some of the beds of Tertiary marl nva found to cou-^ 
tain so large a iKirceutage of lime thai it is burned, and is thought by" 
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some to be of excellent quality ; but it, has a dirty appearance and 
does not make a clean wall. Near the margins of the mountains there 
are some of the finest beds of limestone in tlie West. The rock itself is 
nearly white, and when burned in a kiln produces a lime that is as white as 
snow, and the walls of houses prepared with it present a most cheerful, 
light appearance. Thei-e is the greatest abundance of these rocks ; these 
carboniferous limestones sometimes attain a thickness of 1,(KK) to 1,500 
feet. The roads up to the margins of the Laramie Mountains are excel- 
lent, and the a.scent is gradual, so that transportation is comparatively 
easy. From Cheyenne to the summit of Laramie Mountains the distance 
is about twenty to thirty miles, and the elevation is 7,297 — an increase 
in the ascent in this distance of iie^irly 90 feet to the mile. From Chey- 
enne to the summit of the mountains the railroad passes up a ridge 
which is quite remarkable, and seems especially adapted to the location 
of this gieat national road. On either side for many miles no such 
range can be found, rising gradually, as it were, to the very summits, 
without any of the Jibrupt, rugged places which are so common every- 
where along the margins of the mountains. Usually there is a deep 
valley scooiied out by glacial action all along the immediate base of the 
mountains, which would prove a serious obstJicle in the building of a 
ivad, but here, for a belt of live to fifteien miles in width, this erosive 
action seems to have been checked for the time, leaving one of the most 
remarkable inclined planes I have ever seen along the mouutaiu slopes. 
Tlie basis rocks are unquestionably Tertiary, probably later Pliocene, 
but scattered all over the surface are many water-worn boulders, and 
the cuttings of the road reveal a considerable thickness of superlicial 
material filled with worn rocks of every size and variety, most of them 
evidently having their origiti in the uucleus of the mountains. The 
rocks which (•x)n»pose the true Tertiary beds seem changed here. 
All the hard strata are formed of an aggregation of crv'stals of quartz, 
feldspar, and small, water-worn pebbles, making a kind of pudding- 
stone, and interstratilied are these layers of whitish and yellowish clay, 
loose sand, or marl, the whole indicating a deposition in disturbed 
waters. This deposition must have taken place here also after the 
Rocky Mountains had reached their present elevation, or nearly so, for 
these beds jut up against the inclined older fonnations^ reposing uncon- 
fonnably on them. Indeed, in all the little valleys of the mountains, 
patches of these Tertiary l>ed8 maybe found, sometimes resting high 
U|Km the margins, but in all cases nearly or quite horizontal. Farther 
north, about fifty miles above Fort Laramie, and uear the Red Buttes, I 
have seen these' beds dipping at an angle of 60^, showing that they 
partook of the last period of elevation. At another locality, near the 
margin of the mimntains, at least 7,000 feet above the sea, a bed of Ter- 
tiary sandstone incline<l eastward from the mountains lO^. These l)eds 
heitj are composed of materials more or less coarse; some layers made 
up of crystals of qimrtz and feldspar, with now and then arounded pebble ; 
sometimes loosely aggregated, then cemented into a firm nx^k; then 
coai-se beds like conglomerate. These beds attain here a great thick- 
ness, evidently not less than from 500 to 600 feet. By examining the 
terder lines between the Pliocene Tertiary and the Eocene coal l>eds, 
* little farther to the southwartl, it will be seen at once that they do not 
^'onform. This same want of exact conformability is seen all along the 
^|ope of the mountains to the South Pass. Near Carinichael's ( -nrnp, or 
Evans Pass, the older rocks appear from beneath the Tertiary, iiu^lining 
in regiUar sequence from the mountain nucleus. The Carbonifei'ous and 
tl^e red or Triassic beds are all that are exposed to view. Just at this lo- 

U. Ex. 19 4 
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cality all the more recent formations, as Jurassic, Cretaceous, and Eocene 
Tertiary, are concealed by the immense deposit of recent Tertiary, yet 
all these formations are exposed in full force within a few miles ou either 
side north or south of this point. Nowhere on either side of this range 
south of Laramie Peak was I able to find any rocks below the Carbonif- 
erous limestones and next to the metamorphic rocks that along tiie 
Wind Elver, Big Horn Mountains, and the Black Hills, I have hitherto 
called the Potsdam sandstone. A section along the upturned edges of 
the beds from the syenite nucleus would be as follows: 

1. Li^ht-gray, compact, siliceous limestone, 2 feet. 

2. lleddish laminated sandstone, 10 feet. 

3. Light-^ay, limestone-like bed, 50 feet. 

4. Fine reddish sandstone, 40 feet. 

5. Light-gray, bluish limestone, 10 feet. 
G. A reddish calcareous sandstone, 6 feet. 

7. Light-gray limestone, 30 feet. 

8. Reddish laminated sandstone, some parts quite soft, 20 feet 
1). Bluish limestone, 10 feet. 

10. lleddish laminated sandstone, 10 feet. 

11. Bluish, hard limestone, 15 feet. i 

12. lieddish laminated sandstone, 4 feet. 

13. Excellent white limestone, with Productns PratfeniamiSj Afhyris 

suhtilitUj &c., 150 feet. 

The above section is given simply to show the lithological character of 
these Carboniferous beds, that the brick-red character is not confined to . 
the supposeil Triassic. The thickness stated is merely approximative* 
The whitish limestones are quite i)ersistent in their charact^jrs, but tU« 
other beds ai'e variable, sometimes massive or laminated, siliceous o^ 
arenaceous, bluish or reddish here, &c. The dip is also variable froU^ 
20^ to 45^ southeast. Looking from the top of the hills into the valley^ 
below, we can see the white beds of the Tertiary jutting up against th^ 
older rocks, or in isolated patclies high on the sides, easily detected by tb^ 
eye i'ar distant, by the numerous eroded surfaces. When the eye ha^^ 
bV»come familiar with the lithological characters of the different geologi" 
cal formations it is easy to detect them even in the distance, and a^ 
far as the eye can re^ch the rocks belonging to the great Tertiarj^ 
basins, th6 Miocene and Pliocene White River and JN^iobrara deposits-^ 
and the Eocene and Miocene lignite beds. The former always has a ligh.t> 
color, and in almost all cases presents many eroded bare spots, whiclP- 
seem of a much lighter color in the distance, while the rocks of 
latter basin always exhibit a brown, somber hue, each one possessin, 
numerous characters which to the i)racticed eye are unmistakable. 
1859 I detected, through a ghiss, fi*om the base of the Black Hills^som^ 
isolated ridges, thirty miles distant, which appeared to be the White 
Eiver Tertiary beds superimposed on the lignite beds. Anxious, at that- 
time, to show the relations of the two great basins to each other by 
actual contact, I rode to them and found them to be as I had conjectured, 
and thus I was enabled to solve the desired problem. Indeed, all tiie 
geological formations of the West possess certain lithological lineaments 
caused by the varied effects of atmospheric influences which are unmis- 
takable to the practiced eye. As I have before remarked, no unchanged 
sedimentary rocks are seen in this region between the true Carboniferous 
and the metamorphic, and, consequently, we pass directly to the nucleus 
of the Laramie range. The principal rocks are syenite, and it presents 
almost every variety, from an exceedingly compact, coarse-grained mass. 
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almost destitute of hornblende, to a very coarse aggregate of quartz, 
feldspar, and hornblende, the large, reddish crystals of feldspar being the 
most conspicuous. Most of these metamorpidc rocks contain consider- 
able iron, probably originally in the state of sulphuret, which has caused 
the separation of the crystals of feldspar, and there seems to be all over 
the surface of the country on the summits of this range a heavy super- 
ficial deposit which is mostly made np of small masses of feldspar. 
When this material is abundant it forms the finest of roads, which are 
very smooth. This tendency to disintegration seems to characterize all 
the metamori)hic rocks of this region, and thus they are often worn into 
some wonderfully fantastic forms. These massive granite piles are not 
nncommon all along the summits of the mountain ranges, and, standing 
so clear above the general level of the country, seem more like immense 
boulders transported from some more northern region. Yet these mas- 
sive piles, while they do not seem to reveal any distinct signs of stratifi- 
cation, extend along the mountains in definite, rather narrow belts, with 
a course about northwest and southeast. The illustration given abo\'e 
shows the forms of these massive piles of rocks as they are seen in 
hundreds of localities. The evidence is quite clear that all the rocks 
which ai-e exposed in this Laramie range are really stratified metam Or- 
phic roeks in nearly or quite a vertical position. Sometimes the seams 
are of trap or greenstone, then quartz or clay slate, extending in definite 
lines, and all parallel. The corners are still very sharp, as if time, whicb 
rounds off the hardest granite, could not affect this. It forms exceed- 
Jugly beautiful and picturesque scenery, and must prove an elegant and 
durable rock for building purposes. Some of the massive piles of syenite 
near the souilces of Dale Creek are very close-grained, and would, if pol- 
ished, be almost as handsome for building purposes or monuments as 
the Scotch syenite. Mr. S. B. Reed, engineer of construction. Union 
Pacific Railroad, first called my attention to this fine syenite, and it is 
now proposed to transi>ort this rock from the summit of the Rocky 
Mountains to Omaha to construct the piers of the bridge across the 
Missouri River. Again, these granite masses assume forms sometimes 
looking like a figure with its broad cap, then apparently just poised 
ready to tumble down into the ravines below, where thousands of simi- 
lar masses may be seen which have fallen at different times. 

Flowing among these hills are some of the purest streams of water 
that the mountains afford, well stocked with trout. Sometimes in the 
level, prairie-like portions of the mountains, these streams are so deei) 
and the borders so l>oggy that it is difficult to cross them, and the dams 
of the beaver add to the difficulty ; all through the mountains are 
thonsands of beautiful valleys filled with springs and small streams, 
with a fine growth of grass : quite large, prairie-like areas, sometimes 
nearly level, or slightly undulating, dotted over with monumental piles of 
granite, syenite, gneiss, or slate. Continuous ridges, rising up in the 
prairie, are not uncommon, while the eroded or disintegrated materials, 
clothea with vegetation, so conceal the rocks sometimes for miles 
around that the country looks like a plain. Occurring quite frequently, 
bnt not as common as the syenite rock-s, are stratified gneiss ridges 
whicb extend also across the summit of the mountains in definite lines. 
In most cases these rocks seem to be vertical, but sometimes they are 
inclined ; but taken in the aggregate no dip in any particular direction 
could 1)e obtained. 

The timber in these mountains is mostly pine and spruce, but it is by 
no means abundant. There are no dense forests just along the imme- 
<liate line of railroad. The soil in- these mountains is excellent and pro- 
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duces a jitockI growth of vepfetetioii, but it is hardly probable that any 
attemx>t will l^ made to cultivate land so much elevated above the sea 
level. As we descend the western sl(>|)e of the Laramie range into tLe 
plains, the brick-red beds which are seen on the eastern margin again 
api>ear, inclining westward. It is then evident at a glance that these 
beds arc the counterparts of those on the opposite side, and that prior 
to tiie ehnaticm of the mountains they extended without a bresd^, and 
in a horizontal position over the aiva occupied by the metainorpbic 
rocks. Even the moderately-thick covering of vegetation on the west- 
ern margin, and extending far into the plains, cannot conceal the brick- 
red eolor of the earth beneath. This fact gives a singular appearance to 
the scenery, and as these red beds are gypsiferous, a white efflorescence 
covers the surface in low wet places in the dry season of autumn. This 
white material, which is most abundant everywhere throughout the 
Plains, is called alkali by traveler. These red beds seem here to rest 
directly upon a dull-red gi'anitoid rock, which on exposure to the atmo- 
sj>here readily disintegrates, so that there is a great thickness of debris- 
composed for the most i>art of felds[)ar crj^stals. The Carboniferous beds 
extend down the western slope in lidges, as if the erosive i>ower b«l 
acted in grooves or channels, leaving alternate valley and ridge. A sec- 
tion of one of these will include most of the beds visible here, and 
convey a pretty clear idea of their composition. 

G. A compact, thin layer of arenaceous limestone, containing a S|>eciea 

of OrthiSj forms the summit, 4 feet. , 

5. Fine sandstone, easily disintegrated, with very irregular laminae j * 

rather light-red rock, 100 to 150 feet. 
4. Yellowish-white limestone, excellent (juality, 2 feet. 
3, Biick-red flue sand, with spots of white sand- rock; iiTcgular lamiu^ 

of deposition. 
2. Very hard, bluish limestone, filled with comminuted crinoidal r^' 

mains, to 8 feet. 
1. Loose, brick -red material, giadually passing up into a brick-red, fin^^^ 

C()in])act sandstone, 100 feet. 

Th(» brick-red beds I have been accustomed to regard as Trij^ssic, bi^ 
it is evident that this color is not confined to them, but is also comrao^^ 
to the Carboniferous rocks. The evidence seems to point to the concli^ " 
sion that in this immediate vicinity the beds 'are of Carboniferous ag€^-? 
and that there are none of the true g.vi)siferous beds oceuning here, or'^ 
either side of the range. The disintegnition of beds 2 and 3 produces;^ 
the superficial red earth which covers so much of the Plains. Thelowe^t£ 
part of bed 1 is composed of loose, red material, with the seams o; 
harder laminated rock, with one or two seams of gray, rather coarse 
gTained sandstone. The rock seems to be an aggregate of ])article8 o 
quartz. This is to some extent a gyi)siferous deposit, and it is not:^ 
strange that the soil composed of the disintegrated materials of theses 
beds should l>e alkaline. Bed 2 is a solid, massive limestone, composed 
almost entirely of fragments of crinoids, one of which was nearly i)er- 
feet. This bed will be very useful for building-stone or lime. The in- 
clination of the beds, as sifiown by these ridges, varies from 3° to 25^. 
But what adds much to the character of the scenery is the fantastic 
shapes these sandstones present through atmospheric action. Some- 
times the ridges taper down to a point, the sides ]>resenting the most 
rugged ap[)earance, while the summitii project in domes, columns, &c. 
Tlien again there are rounded masses, looking in the distance like 
boulders, and on near approach the well-furrowed sides can be seen. 
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nhis sandstone is much in use at Fort Sanders for the construction of 
ho^ises. It works easily, and seems to be durable, but some of it must 
dis^inte^jrate too readily. There are i)ortions of it, when quarried out, 
ot* a light-brown color, which do not seem to have been penetrated with 
tli*3 sesquioxide of iron. There are also, in the different layers, tine 
ex:i)mple8 of waved surfaces. 

The limestone has been used at the fort, and found to be of the best 
qtitility. 

The Laramie Plains are surrounded .with mountains Jis with a wall, 

aucl the scenery on a clear day is extitihiely tine. Along the west mar- 

giii of the first or Laramie range the hills slope gently down into the 

pla^ins, and are apparently lost in the level l)eyond. It is an important 

question to determine whether these plains can be cultivated with any 

success. That towns and cities will be springing up all along the line 

^i' this great national highway is already rendered certain, and much of 

the land has been taken by preemption. General Gibbons made an 

attempt to raise garden vegetiibles in 1807, but he began too lat(» in the 

seafiou. In October, beets, lettuce, turnips, cabbage, &c., were still 

growing, and from the a])pearance of the vines I thought there were 

gome good potatoes. Irrigation is requii'ed, and another season GencTid 

Gibbon is confident of success. Fort Sanders is the most comfortable 

military post I have seen in the West. Fine streams of water ar« ciiiise.i 

to flow all through the grounds, so that the best of spring wnter is jit 

everyone's door. About eight miles from Fort Sanders is a sulphur 

spring, which may eventually become of some importance. There jue 

many other large springs in the plains. On both Kide^ of tiie nioiin- 

taiiis, nnd about them, places of resort for health and pleasun> will br» 

erected at no distant day. East of the Big Laramie Kiver the I'lains 

seem to be covered with the debris of the red beds, and 1 looke<l in vain 

for some evidence of the existence of the Cretaceous rocks which should 

be represented. Near the Big Laramie Stage Station about KMcM^t of 

hlaek slate is exposed, which is evidently of the age ot the Fort Benton 

Group. There were an abundance of fish sc^desand Ostreacongcatn, This 

be^l iij exposed only for a short distance, and the strata are apparently 

l)erfectly horizontal. On the east side of the river, farther up about live 

miles, is a long ridge, wijich is formed of yellow'arenaceous marl, with a 

layer 2 feet thick of rusty concretionary sandstone, with fish scales, sh:nks' 

teeth, and finely -comminute shells, 30 tooO feet in thickness. These (-'^^ 

taceous l)ed8 seem tobelithologically like those that occur along the* slope 

of the Big Horn Mountains, and they do not preserve their cdstinctive 

characters anywhere in the vicinity of the mountain ranges as well as 

<>D the Missouri Kiver. The subdivisions are not always a« distiiuit, 

yet it is hardly i)ossible to mistake them. The ubiquitous O-v/rcYf r.o/e- 

9^ta always marks divisions 2 and 3 at localities however widely sep:i- 

rutecl geographically. About four miles above the station, imme<liately 

along the river, a bed of yellow chalky shale was observed, in wlii(jli 

, well-defined specimens of Oatrea congesta were found, and its calc^ariM^us 

character showed it to belong to the Niobrara (xroup. The rusty hiycrs 

on the east side, which hohl a higher i)osition, might behuig to the JA»x 

Hills Group. The layer of harder rock was a rusty, rotten san<lstone, 

^'ith some clay intermixed. Many of the high ridges that comedown 

from the slopes of the mountains on each side of the river seem ti- 

he composed of Cretaceous beds, so that theiV; is ample room for all tin* 

divisions to bci represented. iSo far as 1 could determine, the(.retsie(M)us 

bedsf^xtend about fifteen miles above on the south, and ten miles heiow 

on the north of Fort Sanders, and on the east side of the Laramie 
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Eiver about five miles, so that the red beds slope down firom the moan- 
taius and pass from sight directly under them. 

Abt)ut eight miles west of Fort Sanders, near the valley of thfi Little 
I^araiuie River, there is an exposure fifty feet or more in thickness of 
tliiuly-laminated shaly, light, rust-colored beds of the Niobrara DivisioD, 
containing a gi-eat abundance of well-defined specimens of Ostrea caii- 
gcHta^ in most cases attached to another large shell with ar somewhat 
roniaikable fibrous structure, observed long since on the Missouri River 
and in other places. This shell is here broken into fragments for the 
most part, yet the outline is seen complete, though it is quite impossible 
to ])rocure i)erfect specimens of it. There is no doubt, however, that it 
is an undescribed species of Iiioceramus of large size, sometimes a foot 
or more in diameter, to the smooth sides of which this little oyster 
seemed to have a strong tendency to attach itself. At the base of this 
(exposure there is a dark-bluish^ marly shale, which has the peculiar 
jointed structure of the Port Pierre Group. The«e vertical joints run 
nearly northeast and southwest. Everywhere this bed is cut through 
in a remarkable manner by these vertical lines. All through these bSs 
are seams varying from 1 to 6 inches or more in thickness, of calc-spar, 
oiton cutting the beds at right angles. There are also some apparently 
fibrous seams that are horizontal. Over the suiface are abundant frag- 
ments of a rusty, argillaceous limestone, like that scattered over the 
<in»ta(!eous hills bordering on the great bend of the Missouri River, 
which would indicate the former existence of the Port Pierre Group. 
On the summit of this exposure are layers of whitish, chalky rock, 
which Is unmistakably No. 3, so that we may conclude that we find in 
the Laramie Plains certainly Kos. 2 and 3, and probably No. 4, of the 
divisions of the Cretaceous as developed along the Missouri River. 
There is another remarkable feature about this valley, as I have called 
it — that is, that it has no outlet. It is about two miles wide and ten or 
fifteen long, and has a drainage like the valley of some stream, and yet 
It has no connection with any permanent stream and ends abruptly at 
either extremity. Through the kindness of General Gibbons, com- 
manding Port Sanders, I was enabled to visit the coal fields oni Rock 
('reek, a branch of the Medicine Bow, under the most favorable auspi- 
(;es. A few inches of snbw had fallen the day before we left for Rock 
('reek which obstructed our examinations somewhat, but we obt-ained 
facts enough to show that there is here the eastern limit of a most valu- 
able coal-basin, which will yet have a marked influence on the devel- 
opment of the West. The beds of lignite are exposed in hundreds of 
lo(*alities over an area at least forty miles in width and over two hun- 
dred miles in length. The report of Mr. Van Lennep, geologist to the 
Union Pacific Railroad, indicates more than fifty localities where good 
beds of lignite are exposed along the Medicine Bow River alone. And 
other facts show that we have here from 5,000 to 8,000 square miles of 
coal at least. It is only necessary in this connection to state the fact that 
this railroad is now being cut cfirectly through the length of this great 
coal basin. 

The first exposures that I saw of the coal were about eight miles 
west of Cooper's Creek. Here we found several beds, which seemed 
to have been brought to the surface by the upheaval of the mount- 
ains. The inclinations of the strata are from 5^ to 25^ at the open- 
ing, but gradually becoming horizontal as they recede from the mount- 
ain. The coal beds vary from 1 to 10 feet in thickness, and the coal 
resembles in its appearance the best quality of coals in JPennsylvania. 
In some of the beds are solid seams 2 to Cinches in thickness, of a ma- 
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terial very like cannel coal, as if the vegetable matter of \?liich it was 
formed was originally in a pulpy state. Even when taken from the out- 
croppingSf where it had been more or less exposed to the atmosphere, 
this lignite burned quite well, with some draught The interest in these 
fields, which the supposed future demand for fuel in this region has 
brought about, is very great, and large numbers of claims have been 
taken up. Iron ore is found hIso in the vicinity, but to what extent I 
could not determine. Stray fragments. of the carbonate of iron have 
been washed down the vaUeys of the little streams fxom the mountains, 
and it no doubt exists iniarge quantities somewhere toward the sources 
of these streams. All these beds repose on well-marked Cretaceous 
rocks, and among some plants found in concretions in a bed beneath 
the first bed of coal seen, were a spe<3ies of Fopulm and a Platanus 
apparently identical with those occurring on the Missouri river. As 
\ro proceed westward the coal formations become much more exten- 
sive, and a number of beds of coal are exi>osed. From the best in for- 
matiou I could obtain exposures have been observed in a hundred 
places or more all the way to' Great Salt Lake. A remarkable feature 
ill this vicinity was the evidences of Drift or glacial action along the 
foot of the mountains. The Medicine Bow range extends nearly north- 
east and southwest, and all along the northeastern base broad deep 
valleys are scooped out, leaving lofty ridge* sometimes broken and 
sliarp at the top, 500 to 1000 feet in height, formed to a great dej)th of 
materials of various kinds, with different degrees of fineness, mingled 
i^itb water-worn rocks, while the southwest sides are comi)letely paved 
Tvitb, rocks, some worn and others angular, as if the transporting power 
liad been checked at the summit of the hill, and melting , away, had 
dropped its burden on the summit and side of the hill. The opposite 
side is usually almost free from rocks, and not unfrequently reveals the 
l>asis formations as near Cooper's Creek, the rusty arenaceous concre- 
tions projecting from the sides of the hills were filled with a si>ecies of 
Tnoceramus that indicate several hundred feet of the Fox Hills Group. 
Aft^ir having made some brief examinations as far as Bock Creek we 
retiu'nwl to Foi-t Sanders, and prepared to start for Denver, October, 1807, 
Orlong the overland stage route over the moiuitaius. Our course across 
tlie mountains was nearly southeast over a most excellent road macada- 
luized with feldspar crystals. As we passed up the western slope the same 
red beds and layers of limestone as before described could be seen in- 
clining at various angles. 

Before reaching the summit also piles of rotten syenite occur. Far 
to the southwest the sharp snow-clad peaks of the main range could be 
seen, much of the time invested with clouds. A light snow had fallen 
tlic (lay before, adding much to the beauty of the scenery, but conceal- 
ing the surface in most instances. The rugged piles of syenite, how- 
ever, could be seen on every side, like monuments left after erosion. I 
am inclined to think that they are due to atmospheric agencies, and not 
. to any local outbursts or upheavals, and that all these l^autiful valleys 
which, like that of Dale Creek, have been admired by all travelers, are en- 
tirely due to the wearing away of the rocks by water. The soil is good, 
^iid the superficial materials or debris, as wo ma^^ call the more recent 
deposit which forms the immediate surface, is quite thick. The vegeta- 
^on which clothes the ground is quite abundant — grass, reeds, and 
smaller shrubs, but the larger trees are sctirce over large areas. Along 
the northeastern margins of the Medicine Bow Mountains there aro 
some dense forests of the Houglass spruce (Abies Dauglassi)^ which 
'ised extensively by the Union Pacific Bailroad for ties, and it sr 
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all other timber for tbsit purpose. These trees are often as str<iight as an 
ill row .for 80 feet. They seldom attain a larger size, so that the lo^^s 
aie Imnlly large enough for lumber. Houses are built of it by sjiwin^' 
the logs into two i)ortions, and laying the saweil side out, and thus 
soin(* of the handsomest buildings at Fort Sanders are constructed. 
Pine*, is not uncommon, yet there are no dense foi-ests of it, as we might 
expect in so mountainous a region. On the suiiimits of the mountains 
it seems to grow low and scraggy, as if it drew but a scanty nonrijiih- 
uuMit from the soiU . In other localities it rises to the dignity of a forest 
tnH' SO to 100 feet high, and has a trunk largo enough for mill logs. 
The little cottonwoOd, quaking asp, alder, and some other small trees 
and bushes occur, but they are very thinly represented, and would fur- 
nish a very scanty supply of fuel. After jmssing the summit we descend 
into the most beautiful and picturesque valley along the overland route, 
Virginia Dale. Dale creek is a brancli of the Cache la Poudre, ami is 
compovsed of a number of branches ramifying through the monntaios, 
lillcd with trout. The water is most pine and deliglitful to the taste. 
Jt is a curicms fact that while some of the branches of the North Platte 
rise in the divide with those of the South Platte, yet not a single trout 
has ever l>een seen in any of the waters of the North Platte; while iu 
evciy mountain sti^eam emptying into the South Platte the trout are 
very nbundant. I have regarded the cause of the absence of trout in 
tlu^ North Platte due to the existence of the great amount of alka- 
line matter all along its valley, which, mingUng with the water, isdc- 
stni(*tive to the trout, but not to the ordinary kinds of lish. On eith^^ 
side of the road high mountain iH»aks rose like a wall, but in a soutb- 
west<M'ly direction the beautiful mountain calh»d Long's Peak, with t^*^ 
ext(*;isive and lofty nmge to which it belongs, c(mld l3e seen. I fouU^* 
along the road in ])a.ssing through this valley evc»n to the Ciiche la Poudr^' 
comparativelv little rock, but the different varieties of svenite. In oi'^ 
instil nee 1 found some mica schist, but as a general rule mieaiswantiiix^ 
In Virginia Dale 1 found some high masvsesof the red feldspathic grivnit^* 
with small, thhi plates of mica. This is the lirst true gxanite 1 ha^'^ 
uoti(*ed. There are also thin seams of large crystals of feldspar. Tt^^ 
gianite here is elevated in huge piles with vertical and horizontal par* 
iugs, so that it is separated into massive blocks 10 to 15 feet on a siiJ * 
in dimensions. This granite would be very durable for buildings — i 
not very coarse, although it is a mere aggregjite of the three constiti-^ 
ents. There are also dikes or wedges of hornblendic slate and greei^ 
stone, and seams of white quartz are not uncommon. Near Virgin!- 
Dale Station there is a huge massive pile of rock forming the side of tl* * 
canon of the stream 600 feet high. It is a (!oarse feldspathic granite^ 
the feldspar predominating in large crystiils of a reddish hue. Nea- 
Stonewall Ranch, on the east side of the mnge, there is an immeni^' 
pyramidal pile compose^l of the red l)eds, whicli are nearly horizontii^ 
At the base there is a whitish, gypsiferous sandstone, and from there, i^ 
a^scending order are 350 to 400 feet of alternate layers of tine brick, rec: 
grit and harder i*ed sandstone, the harder layers pr()jecting out from th* 
nearly vertical sides. These rocky layers vary from 1 to 10 feet, an<l th^ 
loose material 1 to 30 feet in thickness. Theso reddish rocks form a sort o 
wall along the road for miles. Near the summits are some beds of browi 
lim(^stonelikethelimestonelayersnearFortSan(lers,an(lalth(>nglilloun(i 
no fossils, I do not hesitate to regard them as of Carboniferous age. Tin.-^ 
range of hills, alter extending southeastward along the roa<l for a mile 
or more, in a nearly horizontal position, commence, inclining 1^, then i\$ 
little fai'ther 5^ to 7^. The direction of the dip is southeast again j the 
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dip is 14<^, and still farther the whole series iiieliues 10^, ll^ to 17^, and 
ill some instances 3(P. On the summit there is a bed of yellowish lime- 
sitono resting upon tlie reddish sandstone, 10 to 15 feet, then above this 
a whitish limestone, then a bluish, hard limestone, to 10 feet, all of 
which would make excellent lime. Farther down the margins of the 
niomitains we pass over a great thickness, i,000 feet or more, of brick- 
ivil j^t beds, which are plainlj^ gypsiferous, entirely destitute of organic 
remains, inclining at various angles varying from 15^ to 24^. There 
seems to be no break in the continuity of the layers, at least none is 
perceptible to the eye ; and, therefore, in the absence of fossils it would 
be unsafe to pronounce upon its age, but they are either a prolongation 
npward of the Carboniferous or possibly Triassic. Continuing our course 
eastward, we pass over a bed of light-gray, massive sandstoiie, 50 feet 
thick, nearly horizontal 5 above this there is a thin bed of greenish-gra}-, 
arenaceous marl, 15 to 20 feet in thickness, capped with aline, rusty-gray 
siHceous rock, which occupies the position of the Jurassic beds larther 
north, and resemblesthem somewhat, lithologically. After searching with 
considerable care over a large area, I was unable to find even a trace of any 
organic body. On the east base, along the roads, and extending to La- 
porte, on the Cache la Poudre, we found a full development of tlieCre- 
taceona rocks. They seem to be 300 to 500 feet in thickness. Ko. 2, or 
Fort Benton Group, is well shown as a dark shaly clay, with seams of 
mariy day, containing Oatra cow//^ffaandan Jnocerai/iMsundistinguishable 
fi'omLprobl<:matlcus. ' Below No. 2, which we wiU regard as a tixed hor-. 
izon, is a bed of gi-ay silicious grit, which may rei)resent No. 1 or Da- 
kota Gronp, or it may belong to tlie Jurassic. Although this bed is 
quite persistent all along the margins of the mountains, from the Wind 
liWeT range to Pike's Peak, I have never yet been able to find a tr.iee 
of any organic object, not even silicitied wood. I have usually n^garded 
this bed as No. 1, with a query. Above No. 2 we find a good tliickness 
of No. 3, but becoming more arenaceous in its southern extension. Yet 
portions of it retain the same light color and chalky chanicter as here- 
tofore. Separating No. 2 from No. 3, there is a bed of light-gray sand- 
stone, which gradually passes down into the plastic clay of No. 2. No. 3 
contains the 0. congesta and L problematkm meonmierahie nuinlx^rs. 
As we look eastward from the summit of the range toward the level 
prairie, the upturned edges of the different beds recede like waves of 
the sea until they die out in the plains. These ridges of upheaval, grow 
smaller and lower; the inclination is usually at a smaller angle until the 
beds that are exposed above the surface show no perceptible dip. It seems 
quite strange that no rock is to be found south of the Ked Buttes that can 
be referred to the Potsdam sandstone. Along the Wind River and Big 
Horn range it is seen resting on the metamorphic rocks and charged 
^ith its peculiac fossils; but as we proceed southward it seems to disaj)- 
pear, 80 that, after leaving the central metamorphic portion of the Laramie 
range we pass over Carboniferous, Ti*iassic? Jurassic! Cretaceous, and 
finally, in the plains, the Lignite-Tertiary. Before leaving this nucleus, 
however, we see an abundance of the hornblendic slates and other meta- 
morphic rocks which occur in the principle ranges, showing tlie dose 
proximity to the main crest of the mountains of which Pike's Pciik, 
L)ng's Peak, &c., form a part. Somewhat extensive valleys oecnr be- 
tween all the ridges of upheaval, varying from a fourth to lialf a mile in 
^idtb, through which some little stream makes its way, usnaliy. Some- 
times, however, the rivers cut their way directly through these ridges, 
as is the case with 'Cache la Poudre. Nowhere south of Fort Laramie 
do wc see those massive beds of whitish limestone that occur farther 
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north. Near the head of Deer Creek, about one haudred miles north 
of Fort Laramie, the Carboniferous rocks attain a thickness of 1,000 feet 
or more, composed of layers of massive limestone with hardly any tinge 
of red ; but as we proce43d southward the lime gives place to sand, and 
tbe color becomes more reddish, until even the thin layers of limestone 
are tinged with the red color. It is quite possible that this change is 
due to the decomposition of the sienite rocks, of which the nucleus of 
the Laramie range is mostly composed, and that these brickred beds 
SLTit formed of this debris. In these red beds are considerable quantities 
of silex, and in many localities the fiagmeuts cover the ground. This 
was the favorite material of which the Indians in former times fash- 
ioned their arrow-heads and knives. The distance* from the plains across 
these ridges of upheaval to the nucleus rocks varies much at different 
localities. 

At Laporte, on the Cache la Poudre, the distance is not more than a 
mih;, and there are not more than three of these ridges. At a point 
about ten miles north, along the stage road, the distance is five to ten 
miles, with a dozen or more of the ridges of upheaval. At Cache la 
Poudre, Cretaceous beds form the low ridges, inclinuig 10^ to l?*^, Ihe 
Jurassic, Triassic, and Carboniferous, two to three ridges, from 500 to SOU 
feet in height, and inclining 15*^ to 17^, with a strike about northwest 
and southeast. As we d(?scend the Ca<',he la Poudre River, we pass 
over the black shales of ]^o. 4, and the rusty-yellow arenaceous rocks 
of !No. 5 for about four or live miles, when they are overlaj>pcd by 
the Lignite-tertiary beds in nearly or quite a horizontal i)osition. The 
soil along tliis valley is quite good, and by irrigation the fanners raise 
good crops. Two and a half miles south of Cache la Poudre the fii'^*' 
conspicuous ridge is composed of Carboniferous rocks and inttlines 25^? 
again rf little farther, 21^. !Near Thompson's Creek the road runs aloug 
the immediate base of the first hills of the range. Between the ul^ 
turned edges of the Cretaceous and the slope of the red beds and Ci*^* 
bouilerous rocks is a beautiful valley, about half a mile wide, worn o^^^ 
in a concave maimer, with little side valleys coming into it from tl*^ 
western side. This valley was finely grassed over, and seemed mo^ 
like a park walled in on either side. The Cretaceous beds form^?*^^ 
two or three ridges inclining rp to 8^, and finally sloping into tt^^ 
prairie, and passed under the Tertiary beds. Here also 1 found, i '^ 
Ko.'s 2 and 3, 0. congesta and J. proUematlcuH^ with numerous I'ra^^' 
ments of the fibrous shell of another species of Inoceramus. In tt^* 
bed of a little creek No. 4 is well shown, dipping 15^. In a numbc^J 
of localities between Cache la Poudre and Thompson's Creek, No. ^ 
is revealed with a thickness of from 100 to 200 feet. These dar^ 
shales have been thoroughly prospected for coal, as is shown by tli ^ 
numerous excavations. Near this point is a fine exposure of No. l:^; 
dipping in such a manner as to i)ass directly under No. 4. Withoii- ^ 
doubt No. 5 would be seen by proceeding eastward into the prairie ^' 
short distance before we come to the point of overlai)ping of the Tei'^ 
tiary beds. The truth is, all the divisions of the Cretaceous rocks^ 
of the west, with the exception of No. 1, are well developed all alou^^ 
the eastern flank of the mountains from the lied Duttes to Pike's^ 
Peak at least, a distance of more than four hundred miles. Some^ 
times some one of the divisions is concealed, for a short dis- 
tance, by superficial material, but it reappears again luider favor- 
able circumstances. Between Cretaceous divisions No. 2 anil th^ 
supposed Jurassic, or the Trassic, if the former is wanting, is a massive 
bed of irregular, tine grit, in many instances so silicious as to form a 
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fine quartzite. The upper part shows irregular laminsB of deposition. 
It is yellowish- white on exposure, with some masses of rusty rock. The 
lower part is a massive fine pudding-stone, composed pf an aggregation 
of small, water- worn pebbles, apparently cemented together with iron. 
Tliis bed, opi>osite Long's Peak, near Thompson's Creek, forms one main 
ridge and one sub-ridge. The sub-ridge comes about half-way up to the 
main ridge, forming a sort of break or notch; dip IT^, The main ridge 
has a dip of 19^, as observed from the summit. Then a very beautiful 
concave valley intervenes, about half a mile in width, to the next ridge, 
which is composed of gray limestone with brick-red beds. This is also 
comi)osed of the ridges, fonning reallj" one main ridge. The first ridge 
has its southeastern slope covered with dark-blue limestone#liko a slate 
roof, with dip 24^. Beyond this di\ading ridge we find the metamorphic 
rocks, so that everywhere the Carboniferous beds seem to rest directly 
on tlie metamoq)hic rocks, though not conforming. In almost all in- 
stances between the main ridges there is the bed of a stream sometimes 
dry, sometimes with' water. Taken in the aggregate, these ridges, 
althongh inclining at so many different angles, at different localities, when 
not badly eroded or concealed by a superficial deposit, exhibit great sys- 
tem, convincing one at once thjit the upheaval was not a sudden parox- 
ysm, but a long-continued,.slow movement. These ridges are divided by 
little streams, which have cut their way through them, into separate parts, 
each portion 100 yards to half a mile in length. The harder layers usu- 
ally protect the sides and summits of these ridges from too much erosion. 
Thence in a direct line from the metamorphic rocks to the level prairie 
southeastward cannot be over four miles. The lower or southern end of 
this ridge (for it runs out at Thompson's Creek), shows the red beds, and 
on the opposite side the rocks dipping in a contrary direction, forming one 
side of an anticlinal. The side next to the mountains dips58o, and the 
pudding-stone stands up like a high wall for a mile or more in extent in its 
inassiveness. This anticlinal curves around westward, so that the ends 
pf the two sides meet at Thompson's Creek. At this creek there is a jog 
in the upheaviu of at least ten miles; that is, north of Thompson's Creek 
the ridges die out, while immediately soutii, in the open prairie, tlie 
lidges commencing again far to the westward, and continually running 
>ut in the prairie southward, the line of fracture seeming to be north- 
w^est and southeast, while the trend of the aggregate range is nearly 
Jorth and south, so that, passing along the foot-hills of the mountains 
^m the south, northward, we see the ends of the ridges of upheaval, 
IS it were, en echelon. These jogs are not uncommon aU along the base 
>f the mountain ranges. At Cache la Poudre there is one that is quite 
^markable. Parsing over the Cherokee trail from Thompson's Creek 
southward about six miles, we come to a ridge of sandstone near the 
"oad. Toward the mountains a terraoe-like ridge is visible, which is 
'Oniposed of the yellow, chalky layers of No. 3. This sandstone ridge 
s No. 5, dip 130, strike verj'^ nearly northwest and southeast. The 
>lack shale of No. 4 gradually passes up into the yellow and gray 
arenaceous sediments, in which are huge round concretions with foliated 
(^yers, and many shells of Ifioceramtis, This passes up into regular strat- 
ified sandstone, the layers varying in thickness from half an inch to a 
foot. This sandstone is mostly a rusty yellow, and moderately coarse- 
Stained, and possesses nearly the same characters as No. 5, seen at the 
^ead of Teton River and Fox Ridge, on the Missouri. Baculites ovatus 
also occurs here in considerable numbers. The concretions are somewhat 
calcareous, as the shells indicate* Just before reaching St. Vrain's Fork 
t^e wall-like character of these beds is again seen. In the upheaval 
ifo. 1, sandstone is broken off, leaving a portion in a nearly horizontal ^o- 
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sition on tlie Riiinmit of a ri(l<?e 300 ioet liipli, wbile tlicflillen part is near 
tlio bnse, iiK!linin^ OTA TLis wall extends tor nearly a mile witboat 
inr(MTn])tion. 1 was informed that alK)ut thri*€ miles above this point, 
on St. Vrnin's Fork, a man diseovenMl a bed of eoal while di^j^ng \w&t 
holes. Further examination showed the seam of <'osd to be three 
feet thick, and tliat it had been used by a bhieksmith in the vicinity, 
and prononneetl by him as goml as the bituminous coals of Iowa. Tbis 
is (juite possible, from the fact that isolated ]>ortions of the lij[^ite for- 
mation may have been left after the erosive action which followed the 
elevation of the mcmntains. We know that the givat thickness of 
Tertiary which we find eastward of the foot of the ranj^e, once ex- 
tended in imbroken continuity across the area now occupied hytbe 
Laramie Mountiiins; and while it is impossible for a bed of cofd to be 
discovered of very great extent, indications of it may he fouild even in 
the valleys, or on the sides of the mountains. Tertiary beds, with lig- 
nite, are found very near the summits of the Wind Kiver Mountains, 
12,000 feet above the sea. From LittleThompson'st'n»ek.Xo.5approjicbM 
the foot of the mountains, and at St. Yrain's Fork the coal Iwds aw 
near the mountains, or perhaps form a ]>art of the foot-hills. It would 
seem as though the erosive i)ower of wat^»r had not acted as stroufily 
on the se<limentary rcK'ks in this region, and, in consequence, Civtamms 
bediJ form ridge-like walls against the sides of the mountains, which 
may have partially ])rotected the Tertiary be<ls from lu-ing waslii"*! 
awiiy. This isesi)ecially the case from 8t. Vrain's Fork.tt) I>oulderCi"eet 
and doubtless beyond. Some of the tipped-up ridges of (*arl)oniferons 
Jurassic, and Cretaceous rocks are nearly 2,000 feet high, and incliiK*4t)^^ 
to 0(P. Long's Peak is s(»en most distinctly from this point, though 
we are still forty miles distant, i^ear Ijett-IIand Creek there is a high 
conical hill, at least SOO feet above the b(»dof the <,*reek, linely rounded, 
which is c(»mposed of lignite beds, which, as t hey were elevated and 
tipjM'd awny from the mountains, (\scapeil (Tosion. The surfa<je of thin 
region for miles from the foot-hills of the mouutains is coveix^d with 
water- worn rocks of every variety, some of which ate evidently of 
eruptive origin. The valley of B(mlder Creek, with its Iwrder, is abont 
six miles wide, and derives its name from the vast numlu»rs of worn 
rocks which literally pave the whole surface. It is on South Boulder 
Creek, where the ^Marshall mines are lo<;ated; an<l at this locality istli© 
best exi)osurt* of all the rocks in this region. Just north of the t^fiou 
of the South Boulder is a nearly vertical wall of what ai)pears to be 
basaltic or eniptive rocks rising at least 3,0(M) feet above the b<*d 
of the stream. On examining this closely, it would seem to be the 
Carboniferous beds, standing nearly vertical, presenting the most 
remarkable mural front I have over seen along the mountains. The 
rocks are almost metamorphosed by heat, so that they are consoU* 
date<l and hardenexl. Their dip is from 40^ to 00^. Deep furro^'^ 
are worn down the sides of this wall by atmosi)heric agencies, ^ 
that imrrow vertical columns seem to stand out, adding to the woi*' 
derfully picturescpie be^uity of the vi«»w. At the foot of the highest 
ridg(\ myriads of massive, nearly scjuare blocks have fallen down. gi'iiJ 
with lichens. These blocks are a fnie compact sjuidstone, siliceorti^ 
light gray, yellowish; no loose red ninterial; stratitiealion i)erloct. ^rU* 
n'd rork is hard and massivi^ ^lost of the loeks an* Ir.ittle, whi"' 
broken showing a vitreous fracture. The outside rocks sccmu to be let^* 
alfected by heat, and would make the best kind of iaiilding material 
Bi'tweeii the main ridge and the next succeeding, tluTc is an interval c7 
one-fourth of a mile. This valley-lilu' interval is covered willi grass anc 
a few pine trees gi'ow*iug from a rich blairk soil. The next ridge is perhaps 
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500 fpet above the bed of Boulder Ci^eek, but only a few feet above the 
>biis at tlie base, while the main ridge is at least 1,500 feet above this, 
his lower second ridge is a fine gray and yellowish-gray saudstone, 
ith irregular laminse, siliceous, of unknown age. One hundred yards 
irther is a third ridge, inclining at about the same angle, composed of 
adding-stonc, the same bed seen all along the margins of the mount- 
Ins, from the lied Buttes to Pike's Peak, and supposed to be occupying 
le i>osition of No. 1 Cretaceous. It certainly lie^ between well marked 
retac^ous and Jurassic beds on the North Platte. There is another^ 
Uerval grass-covered, and then the fourth low ridge, composed of shale, 
ne sand, and chiy intermixed, inclining at an angle of 50^. CJi>on the 
urface of the thicker layer are numerous mud markings. The yellow 
renaceous clay terminates quite abruptly, and a bed of gray, quite-hard 
imestone comes in. In this limestone I found in considerable numbers 
Jstrea congesfn^ and a large, rounded species of Inoceramus, referred to by 
Professor Hall in Fremont's report, but m)t named. Professor H. com- 
yares it with J. involuUis, Sow. (Min, Con.,) but it is doubtless an unde- 
icribed species.* At any rate we can fix the position of this bed of 
imestone as No. 3. Between this i>oint an^ the first opening for coal 
:lie distance is about two miles, and the intermediate rocks are concealed 
}y a large deposit of drift material, but it is ea«y to see by the inclina- 
ioii of No. 3 that in this interval there is ample room for the existence 
>f Nos. 1 and 3. I shall speak of the lignite beds, therefore, as Lower 
Tertiary until some more definite evidemje is given to the contrary. I 
jbould have remarked that all these beds, even including the lower lig- 
lite beds, exhibit evidence of having been subjected to moderate but 
on ji: continued heat. These marks of heat decrease as we proceed out- 
i^ard from the nucleus of the range, but some of the layers of Carbonif- 
erous sandstone seemed to have been changed to a mica schist, the plates 
)t' mica l^eing very distinct. No. 3 was quite changed, exhibiting a com- 
)actness, a hanlness, and a fi-acture never before seen in any part 
)f the West. The value of the coal in the lower bed, now worked by 
tfr. Marshall, has undoubtedly been ,greatly enhanced by the heat to 
^liicli it has been subjected. Dr. Leconte observ(?d similar phenomena, 
>ut ou a much larger scale, in New Mexico and the Baton Mountains. 
By the close proximity to the foot of the mountains, and the inclina- 
ion of the strata, probably the most remarkable and complete se(5tion 
aa be obtained that ciii»be found anywhere. It seems hardly possible 
hat so great a thickness of the Tertiary beds can occur, but the section 
aken at this point is the result of a pretty careful examination of one 
lay under the immediate direction of Mr. Marshall, the owner of the 
4iue, and the information he gave me is the result of over four years' 
xperience at the mirte. It is hardly i)ossible that beds 6 to 13,t iuclu- 
ive, have been broken down from some higher beds in the series. A 
lore thorough examination at some future i)eriod will determine this. 
^(Is I to 10, inclusive, incline 8^ to the east ; the remainder, 35^ to 40°. 
'ignite beds 39 and 43 of the section have not been fairly opened yet, 
•ut were discovered in searching for iron ore.. In clay l>ed 21 there arc 
ome features which cannot be well represented in the section. In ad- 
itioa to the main coal-bed are a couple of smaller seams. As the drift 
•asses the upper seam becomes very hard, resembling anthracite, but it 
* 80 thin that no notice is taken of it by the miners. The following are 
he divisions of clay bed 22 : 

* Mr.- Meek has since uamed it /. dcformiBj in Mr. King's report. 
t See Report of Colorado and New Mexico, page 29. 
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7. Drab clay. 

6. Lignite, 12 inciies. 

5. Drab clay, C to 12 inches. 

4. Sandstone, 2 J feet. 

3. Drab clay, G inches 

2. Lignite, 1 foot. 

1. Drab clay, 1 foot. 

It is probable that the lowest bed of coal mentioned in the section 
will furnisli the most desirable fuel. The day of my visit to these 
mines 73 tons were ta^ken away, and Mr. Marshall informed me that an 
average of 50 tons a day were uTought. This coal brings readily |4 
a ton at the mine, and from $12 to $16 at Denver, twenty-two miles dis- 
tant. The coal hiis. very nearly the hardness of anthracite, which it 
very much resembles, but it falls in pieces moi*e readily. It can be ex- 
posed in a dry atmosphere without much injury, but water causes it to 
crumble in piex^es at once. I spent two evenings at Mr. MarshaU^a, 
burning this coal in an -open grate, and I found that with a moderate 
dniught it burned with a clear, bright-red flame, produced a good 
amount of heat, gjive off no offensive odor, leaving scarcely any ash, and 
no clinkers. It contains very little sulphur, and, indeed, no erosive 
elements. For all domestic purposes it will undoubtedly prove equal or 
8ui)erior to any bitumim)us coals, and, in a sanitary point of view, there 
is no com[>arison. I will heixi quote a few paragraphs from the report 
of Dr. John Torrey, United States assayer at New York, who analyzed 
speeiinens of coal for the Union Pacific llailroad from this i)lace and 
Coal Creek, three miles south : 

TIio mineral has nearly the hardness of ordinary anthracite, but is mncb more brit- 
tle. The fragments are often cuboiihil or rhomboidal, and in some of them a little 
auiber was detected. The hiHter Avas brijjflit and shining. The coal does not stain tbe 
fingers. The imwder is black when viewed in a heai>, but when a thin film of it i* 
spread npon a white suHaco it has a slight tint of brown. Sneeilic gravity, 1^* 
Wh(ni heated in a glass tube, the teinj>enitnre of which is gradually raised to 400*^' or 
5()U' F., it give« oft watc^r, tlie last i)ortions of which a little einpyrtruinatic oil ortar. 
At a dull-Vfd heat it takes lire, burning with a bright-yellow and smoking flame, emit- 
ting an odor between that of heated bituminous coal and that of imjHjrlectly-biimiDg 
wood. Some of the fragments gave out a slight odor of sulphur, which was traced to 
minute scales and spangles of iron i)yrit<js, scattere<l hero and there among the \tim\^ 
Compare<l, however, with most bituminous coals, this mineral fuel is remarkably fre« 
from sulphur. When submitt^id to analysis it yielded the following result-s: 

Water in a state of combination, or probably its elemen^ as in dry wood 20.00 

Volatile matter, expelled at a red heat in the form of mllammable gasos and 

vapors 19.30 

Fixed carbon 58.70 

Ash, consisting chiefly of oxide of iron, alumina, and a little silica 2.00 

^lOO^S 

The ash is mostly reddish, but sometimes light gray. Another specimen contain<^*l 
only IG jMir cent, of water. 

The coal from Boulder Creek, which occurs in a bed 4 feet thick, and in another 1" 
feet, has a general resemblance to that from the other locality. It is, however, moro 
dense, having a specific gravity of 1.4, and is less brittle, and the fracture is not ^ 
glossy. It contains, also, flakes of mineral charcoal, scattered through the mass, ai>^ 
tne proportions of its constituents difier considerably from those of the Coal "Cre*]^ 
bed, it being a stronger fuel. It contains a little sulpiiur like the other ; the compo**' 
tion is as follows, viz : 

Water in a state of combination, or it« elements 12. ^ 

Volatile matt^jr expelled at a red heat in the form of inflammable gases and ^» 

vapors ^9Si 

Fixed carl»on 50- ^ 

Ash of a roddi«h color, sometimes gray , 2. ^ 
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From the characters and analyses of the specimens here described, it will be seen 
that the Rocky Moantain belongs to the class of lignites, and that it is not technically 
% bituminous coal, neither cannel nor an anthracite. Still, in common parlance, it will 
l)e regarded as coal. In calorific power the Rocky Mountain coal may be placed be- 
tween dry wood and bituminous coal, and therefore it is a most valuable fuel, especially 
(There bituminous coal and anthracite are not likely ever to be found, and firewood is 
lifficult to procure. I see no other reason why it may not be used for the smelting of iron 
md other ores. For locomotives it could be employed to advantage, with some modi- 
ication of the fireplace. The ash is so small in quantity, and so li^ht, that most of it 
w'ould be carried off by the blast of the furnace. From my own trials, I find that the 
hmJ bums freely in a small stove, making a hot and clear fire, and leaving no clinkers. 
Hie specimens that I have examined show a tendency to break up and crumble after 
they have been soaked with water and allowed to dry ; so that it would be well to 
preserve the coal as much as possible from beiug^ wet by rain. The lumps that you 
brought home from your journey show ne disposition to crumble in a dr^ place. In 
conclusion, I remark that the discovery of such extensive beds of a good mineral fuel 
is of the highest importance to the section of country in which they occur. The iron 
ore is limonite, commonly known by the name of brown hematite or brown iron ore. 
It is a compact variety, and is certainly derived from carbonate of iron, some of which, 
in an uualtered state, is evident in one of the specimens. The carbonate will probably 
be found in larger proportion as the beds are worke<l further in beyond the reach of 
atmospheric inmience. There is reason to believe that the iron obtained from this ore 
vill be of good quality. 

The bed of coal opened on Coal Creek corresponded in every par- 
ticular with tbe sixth bed, or bed 23, of the section on South Boulder, 
at Marshall's Mine. The drift was carried in about 150 feet. It was 
first opened in the summer of 18G0, while Marshall's Mine was opened 
in the fall of 1858. The sandstone that lies above the coal seems to be 
in many instances nodular or concretionary, like that which occurs in 
a similar position on the Missouri Eiver. This main bed of coal is 
7 feet in thickness, and, with the beds above and below, inclines at an 
angle of 43° to the east. It is the great dip of the beds whicjh renders 
these coal-beds far less desirable than those on South Boulder. Seven 
beds of coal have been opened on Coal Creek, and underneath the 
thu-d bed is a layer of excellent fire clay, G or 7 feet thick. In this clay 
are found nodules of iron ore, containing impressions of leaves of decid- 
pons trees. This nodular iron ore is abundant everywhere, however, 
in all the beds. Some of the nodules are filled with clay or sand. The 
coal has not been worked here for over two yeiirs, and, although only 
seven beds have been examinexl, there is no reasoa to suppose that the 
''vhole series will not be found on further examination. The distance from 
the Marshall's Mine, or South Boulder, to the Coal Creek opening, is just 
three miles ; yet intervening, is a high plateau, 1,200 to 1,500 feet above 
the bed of the Boulder, extending close up to the foot of the mountains. 
Although this plateau is mostly composed of coal strata^, yet it is covered 
^th a vast thickness of drift material washed down from the mountains, 
80 that the intervening formations are for the most part concealed. As 
in the South Boulder Valley, no Jurassic beds, and only traces of one or 
two Creta€eous can be seen in Coal Creek Valley. Even where it emerges 
from the mountiiius the drift material juts up against the almost vertical 
sandstones of the Carboniferous period, yet we cannot doubt from what we 
have already seen that the complete series of rocks exist underneath. All 
along the foot of the mountains in this region, in the valleys and oh the 
bills, there is a wonderful accumulation of particles of worn, and even an- 
gular rocks, so abimdant as greatly to impede traveling. They present 
also every variety of texture and composition j but what most strikes the 
attention is the partially metamorphic condition of many of these im- 
inense masses of the pudding-stone, which are found so abundant in the 
Carboniferous rocks, lying scatterea about ; the inclosed pebbles appear- 
i^ff not to have been affected by heat, while the matrix is almost changed. 
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Tliere are also worn masses of pieiss, qiiartz, and most of the varieties 
of rocks that probabl}' exist iu the heart of the mountains. In the 
lignite beds on South Boulder are indications of 8i>ontaueous oombos}- 
tion, by which the rcwks also have Ihhmi baked. In all the coal-b^s are 
quantities of wood, and in sinking;; shafts stumps are brought oat vbieli 
show the woody structure very pertlrtly. In the Iwids are masses of 
wood which are partijUly changed, the surface of which is comiiosed of 
beautiful, jet-like coal, while the inner i)ortions show the layers of growth. 
One of the beds is called the '* peacock vein," on account of the iride^ 
cent hue of the coal, and this i^eculiarity seems to be confined to this 
bed. Before leaving this locality I will say a few words in i-egard to the 
iron ore which is found quite abundantly in the sand and clay beds in- 
closing the coal. The iron ore is, as Dr. ToiTcy has determined, alimon- 
ite, coiuHionly known as brown hematite^ or brown iron oi^e. It occuif 
in nodular masses, vai'ying ii'om an ounce to a ton or more in weighty 
and is never found in layers or strata, but is distributed through the 
beds. On breaking these nodular masses, we find i*egular concentric 
layers, looking much like the bands of an agate, oftentimes varying ui 
color from brown to yellow. From the immediate vicinity of Soiith 
Boulder Creek Mr. Marshall has already taken out more than 600 tOM 
of the ore, and from the examinations which have been made it mnst 
occur in great abundance over an area of at least fifty square miles. I 
am convinced that for all practical ]mrposes there is no limit to the sap- 
ply of this ore. The exiHiriments of Mr. Miirshall, in the furnacesat 
this locality, show that 4,400 pounds of ore will produce one ton of pig- 
iron in about the following proportions : ore, 200 i)ounds j limestoDe, 
20; charcoal, 13 to 15. 

This produces a very excellent quality of gray iron. Although on 
Boidder Oreek the coal-beds seem to be most largely developed and to 
present the greatest facilities for their study, yet there are openings in ( 
many other points of the Territory, at Golden City, and various locali- -^ 
ties farther down on Coal Greek and Boulder Creek. I was unable to V 
visit any of these points, but I saw some of the coal which had been r^ 
obtained from there. It is used more or less for fuel at all the little |^ 
towns in this region, but I do not think it is as good as that fVom tbe 
Marshall's mine. That which I saw came from a mine opened along the 
stage route, low down on Coal Creek, and it had a dull-brown color and 
crumbled readily on exposure. iMr. Collier, editor of the Mining K^S' 
ister, gave me a list of exposures of coal in various parts of the Ter^*^' 
tory, and there is no doubt this list .might be gi-eatly extended. Twei"^'*^ 
miles east of Canon City coal occurs in bars or seams, also ser^^ 
miles south of the same place. At Colorado City small seams are se^^ 
and it is taken out in bars. This is a very curious form and must ha '^^' 
existed originally in the form of asph.altum, for it is now found in bi^- T* 
half an inch thick, two inches wide, and sometimes several feet ^^ 
length. On Cherry Creek divide, twelve miles east of Denver and t*'^? 
miles above the stage road on Coal Creek, there is a 7-foot bed whi^^'^ 
Mr. C.ollier opened in 1800; two miles below this point another bed h ^"^^ 
been opened. There are here five distinct beds. Again, on Runnii ^^ 
Creek, twenty miles southeast of Denver, and on Bijoux Creek, six"^-^ 
miles southeast of Denver, also on White l^iver, western end of tl -^^ 
Colorado. There is an excellent bed of coal, 7 feet thick, at Goldt^*^" 
City, and three miles north" of the city. Severn miles south of (lolde^ ^l 
City, in Bald Mountain, the jet is found. Seventeen miles up tlw ^ 
Platte Itiver from Denver, a bed 2 feet thick exists. It is said also t 
be found in the Middle Park. Leaving Boulder Creek 1 prepared 
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return to Cheyenne City, along tbe main stage road, which is nsaolly 
listant four to fifteen miles firom the foot-hills of the mountains. Kear a 
Ittle town called Yalmont, on Korth Boulder Greek, there is the most 
remarkable trap dike I have seen in the Territory. It rises about 200 
feet above the little village at its base, and trends nearly east and west, 
[t lA about a mile in len^ih and seems to have been tlurnst up through 
tbe Tertiary beds with vertical sides, so that it looks like a walL The 
iMise of the dike is so oovered with debris that it is not possible now to 
see what effect it had on the rocks through which it protruded itself. 
Hie rock might be called a luMmblendic trachyte of a dark, greenish- 
[nown color, the crystals of hornblende appearing quite distinctly. In 
d[ie valleys of Boidder and St. Train's Credos «re a number of little 
AeBj many of them alkaline. The settlements are quite numerous and 
}urming and stock-raising seem to be carried on extensively. It is 
HDly in the valleys of the streams, where irrigation can be employed, tliat 
my crops can be raised. The grass is so nutritious here that sheep and 
»Mle thrive well and seem to be healthy. About four miles east erf tiie 
MMie ef the mountains the ridges of yeUowish-gray sandstone are seen, 
lil^nng at a slight angle. They may be traced to a point within twenty 
nUes of Pole Greek, and are plainly Tertiarv. Near Thompson's 
3ieek the most conspicuous feature in the scene is a high wall of sand- 
itone with a hole through it, which has received from tiie old trappers 
mF ttke country the name of the Bears' Ghuroh. Mr. Garbutt todc a 
noBt excellent photographic view of it. The Gretaceous beds here form 
I belt about five miles wide. Eighteen miles south of Gheyenne Gity. 
STo. 5 is well developed, inclining at an angle varying from 10^ to 15^, 
md containing in some hard concretionary masses, a species of Inooera- 
nui. Reposing on No. 5, without any apparent break in the continuity, 
una the Lignite-Tertiary beds. The following section will show tJie order 
Kf the beds here, as they are exposed over a considerable area : 

r. Arenaceous clay with an abundance of Ostrea subtriganaUs t ^ 

L Goal, 5 feet • 

L Clay. 

L Beddish rusty sandstone in thin layers. 

L Drab^ arenaceous, indurated clay. 

L Massive yellow sandstone. 

.. NTo. 5, Gretaceous, and arenaceous clay, a yellow sandstone. 

The bed of coal is 5 feet 4 inches thick, 200 feet from the entrance 
if the drift. In the bed above the lignite there seems to have be^i a 
ayer which must have been 8 or 4 fbet in thickness. Gnie oyster-shells 
ire scattered about in the greatest abundance, reminding one in their 
kbandance, size, and form, of the small oyster along the snores of South 
Carolina and Florida. It is said that among the foot-hills of the moun- 
adns outcroppings of the coal have been found. These irregular 
teams of jet, before referred to, occur abundantly in this region. I shfdl 
Iwell more fully on these western ligmtes in my chapter devoted to that 
salgect. 

H. Ex. 19 6 ^ 
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CHAPTEE IX. 

SKETCH OF THE GEOLOGICAL FORMATIONS ALONG THE EOUTE OF THE 

UNION PACIFIC RAILWAY, EASTERN DIVISION. 

The feurilities for traveling afforded me by the kindness of (Colonel 
Lambom, secretary of the Kansas Pacific Bailway, indnced me to 
make a hasty examination of the geology along this route so fu* 
as the road had been completed. Accordingly I left Leavenworth 
City November 13, 18G7, and proceeded directly to the valley of Kansas 
Biver by way of Lawrence. This valley is one of the most fertile in the 
West, quite broad, the banks sloping gently down, presenting, how- 
ever, a good many ex]iosures. All the roc;ks from the Missouri River to 
a i)oi]it near Fort Biley undoubtedly belong to the age of the Upper 
Coal-Measures, and, as these rocks have been described very fully in a 
paper by Mr. Meek and the writer, published in 1S59, 1 shall not dwell 
on them iu this connection. Even at Fort Riley the upper beds, over 
the summit of the hills, indicate their Pernuan character, and mast be 
include<l iu the series called Pormo-Garbouiferous. From Manhattan to 
Fort Riley the outcropping beds of limestone are quite conspicuous on 
the sides of the high hills, showing also a considerable thickness of the 
in^rvening clay or sand beds which form the grassy slopes. The bed 
that fhrnishes the beautiful building-stone at Manhattan, Fort Biley. 
and Ogden, and which has be^u used for the construction of some of 
the finest houses in Kansas, shows a marked dip to the westward at 
least 10 feet to the mUe. The rock can be wrought into any shape with 
great ease, and is most l)eautiful and durable. At Junction City the 
Permian magnesian limestone is so soft that it is cut into any desira- 
ble form with a circular saw, and is transiwrted to all i>oints along the 
line of the railroad* Masses, in the form of bricks for chimneys, caps, 
sills, &c., are made iu the greatest abundance. Junction City, which 
is a city of l,:iOO to 1,500 inhabitants, is almost entirely constructed of 
this Permian limestone. At the one hundred and forty-fifth mile-post 
west of the Missouri the bed of limestone from which so much building 
material is taken crops out quite conspicuously from the sides of the 
hills, al)out 30 feet above the river, but dipping so rapidly that it soon 
passes beneath the bed of the river. After passing the one hundred and 
fifty-fifth mile-post, the soft beds, or those intermediate between the 
weUknown Cretaceous ISo. 1 and the Permian, begin to show their in- 
fluence on the surface of the country-, giving very broad level bottoms 
to the river, and the low, gently-sloping hills on either side. Very few 
exposures of the basis rocks are to be seen. 

Near Salina the grass-covered, sloping hills, the entire absence of any 
rock exposures, and the wide^ level bottoms, show that the underlving 
rocks are composed of soft, yielding sands and clays. We know these 
belong to the series intermediate between the Permian and the rustor 
sandstones of the Dakota Group, and, so far as we liavo yet determined, 
are of doubtful age. At Fort Ellsworth the cuts along the road show 
that the Dakota sandstones have appeared, and then continue on as far 
as Fort Ilarker and beyond. Everywhere we find a thick, superficial 
covering of arena<'.eou8 material which was evidently derived from the 
disintegration of No. 1. Our road was along the valley of the Smoky 
Hill Fork, and the bluffs in the distance look as though they were com- 
posed of loose sand. It is plain that as we pass southward the sandy 
beds below the red sandstone, as seen on the Little Blue Kivcr, increase 
in thickness and retain their variegated tK)lor. The soil is still good all 
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alongr the road. Where the surface crust is cnt through by the road 
we observe from one to three feet of ve^i^table soil. It is somewhat 
arenaceous and would be very favorable to the production of cereals 
and all kinds of garden vegetables, but there must be more or less 
irrigation. There is no timl^r here except a little fVinge along the 
Smoky Hill Fork and some of its branches, and this is being fast 
removed as ftiel for the use of the road. The surface is very rolling; 
showing the loosely aggregated character of the underlying basis rocks. 
The pmirie grasses grow thickly over the ground, especially the short 
buffalo grass, which forms a matin most places. No finer grazing coun- 
try can be found in the world. At Wilson's Station I saw the chalky 
limestone of the Niobra^^a Group filled with Itioceramusproblematicus. A 
part of the bed is in slabs or thinnish layers, as it usually apiiears 
wherever it occurs south of the Missouri River, but a part also is more 
massive, arenaceous, and rust-colored. Between the two hundred and 
forty-fifth and two hundred and fiftieth mile-stone west, the road cuts 
through No. 3 very distinctly, the whole country appearing to be underlaid 
b^' this rock. The superficial deposits are quite heavy in places, comiK)sed 
of a d^p yellow or fiesh-colored marl, with small white concretions of 
lime or chalk. This disintegrated material seems to take the place of the 
newer pliocene deposits on the Loup Fork and other places. Between the 
two hundred and fiftieth and two hundred and fifty-fifth mile-post we saw 
a small herd of buffalo within a short distance of the track, also a herd of 
forty or fifty afttelope. As the locomotive moved along they seemed more 
1 i ke native cattle grazing over these li mitle^s pasture fields. We saw the 
mirage which is not uncommon in this country. Even small ridges rose 
up into loffy mountains and every valley reflected the light, so that it 
appeared like a pond of water. At the two hundred and eightieth mile- 
post there seemed to be indications of Terti«'iry be<ls, and in the cuttings 
are thousands of the small white limestone nodules so common in the 
marls in other localities, I made inquiry at the station, but no rock has 
yet been found in that vicinity. The" bluffs along the creek have a 
whitish appearance. At Hays City the miwsive ro<*ky layers of No. 3 
are sawecl into blocks with a common cross-cut saw, and employed in the 
construction of buildings. It is a rather hard chalk, but is very easily 
worked, the shells, as Inoceramus^ Ostrea cangestaj &c., obstructing the 
saw to some extent. The builders informed me that this rock hardens 
itfter it is laid in the wall. The quarry from which this chalky lime- 
stone is obtained is alx)nt four miles from the village, and the bed is 
40 feet thidc. Fort Ilays is located on Big Creek, a branch of Smoky 
Hill Fork. It is surrounded by a broad, rolling prairie country, and no 
timber in sight except the very narrow, irregular fringe of cottonwood 
along the streams. The soil appears to be fertile ; indeed, it could not 
bo otherwise with the basis rw^k composed of the limestones of No. 3. 
but the difficulty of iirigating will i>revent the country from being used 
otherwise than as a grazing region, for which i)nrpose it seems eminently 
suitable. The short nutritious grasses which are peculiar to this (\vy 
prairie region cover tlu; surface like a mat, and it is not strange that the 
buffalo are so fond of this portion of the West, and still visit it every sum- 
mer. About eight miles west of Hays City there are about 60 feet exposed, 
of the dark clays of No. li, of the Fort Benton Group. The road cuts 
through it so as to show its character well. It is a liright bluish-black 
slaty clay, covered with a thin coating of iron rust whenever the water 
or air can have access to it It is full of arenaceous concretions of every 
size, which are lined inside with crystals of calc^spnr. On the summit 
of the hUlSy resting direct on No. 2, are the massive layers of the yellow 
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chalk No. 3, containing a few oysters and a huge Inoeeramus, On the 
Smoky Fork are exposures of the blaiHh clays, with thin layers (tf 
arcQacoous limestone containing fossils. At Fort Wallace the buildings 
are all made of this whitish chalk. This rock is also used in the oon- 
stiaiction of bridges along the road in many places, and. although not a 
durable stone, seems to sei*ve a good purpose* We nave, therefiwe, 
between Salina and Fort Wallace, exposures of three divisions of the 
Cretaceous, Nos. 1, 2, and 3. In No. 1 are found in great abundance 
well-preserved impressions of dicot^iedonous leaves, as magnoliai <^k, 
sassafras, poplar, sycamore, willow, fig, walnut, &c. There are also 
various casts of shells of unknown species. In No. 2, not far from Fort 
Wallace, have been found, the remains of gigantic reptiles 40 or 50 
feet in length. No. 3 contains an abundance of the usual species, 
J. problmiatious and 0. c&nge^ta, with fragments of fishes. The interval 
between Wallace and Denver has not yet been examined by a competent 
geologist, and, therefore, nothing definite is known in regard to its 
geology. This chapter contains such observations only as I was able 
to make during a brief trip along tlie line of the railroad. 

In regard to the resources of Kansas, I cannot do better than to dose 
this chapter with an extract from a memoir prepared by Mr. Meek and 
the writer from observations made in the summer of 1858, and published 
in the Proceedings of the Academy of Natural Sciences at Philadelphia: 

'^Although this paper is merely designed to give a brief sketch of the 
leading geological features of those portions of Northeastern EAnsas 
visited by us, we caunot close it without alluding to the truly great 
agricultural and other natural resources of this new and interesting 
territory. We mean no dispai-agement to otlier portions of the Missis- 
sippi Valley when we state that after having traveled extensively in the 
great We^t, and after having seen many of its most favored spots, we 
have met with no country combining more attractive features than 
Kansas Territory. Her geographical position gives her a comparatively 
mihl and genial climate, intermediate between the extremes of heat and 
cold, while the rich virgin soil of her beautiful prairies is admirably 
adapted to the growth of all the great staple grain and root craps ot 
the West. It is true that in some districts there is rather a defiaency 
of timber, but as a general thing there is along the streams sofBdent 
for the immediate wants of the country. In addition to this, the 
wonderfiil ra])idity with which forests are known to have sprung np on 
similar prairie lands in Missouri, as the country became settled sd as to 
keep out the annual fires, shows that the present scarcity of timber 
should not be regarded as presenting any serious obstacle to the settie- 
ment of the most extensive prairie districts in Kansas. Before going 
out into the interior of the Tenitory we had expected to find the whole 
country immediately west of Fort Eiley comparatively sterile; on the 
contrary, however, we were agreeably disappointed at meeting with 
scarcely any indications of decreasing fertility as far as our travelB 
extended, which was about 60 miles west of Fort Eiley. Here we found 
the prairies clothed with a luxuriant growth of grass, and literally aliv^ 
with vast herds (rf buffalo that were seen quietly grazing as Deu* as tb^ 
eye could reach in every direction. 

'' Even on the high divide between the Smoky Hill and Arkansas Siver^i 
south of this, we found the soil rich and supi>orting a dense growth c^^ 
grass ; and from all we could learn from persons who have gone furth^^ 
out, the same kind of country extends for a long distance beyond tbi^ 
toward the west. Hence we infer that the belt of unproductive land^^ 
'between the rich country on the east and the eastern base of the Bock^ 
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Illountains on tbe west is mnch narrower than is generally supposed ; 
and even tbis so-called desert country is known to possess a good boO, 
which may be rendered frnitflil by artificial irrigation. 

** In regard to the mineral resources of Kansas we have at present only 
time and space to say a lew words : As already stated, coal is known to 
exist, thongh its extent is not yet fully determined, at several localities 
in the region of Leavenworth City, while the geological structure of tbe 
country, as well as discoveries already made, warrant the conclusion that 
this important and useful mineral abounds at many localities south of 
there. Limestone suitable for building purposes and the production of 
quicklime exists throughout large areas, while inexhaustible beds of gyp- 
sum are known to occur at several places not far west of the mouth of 
Solomon's River. Near this place we likewise saw in the lower cretaceous 
rocks crowning the summits of the Smoky Hills deposits of iron ore, 
but were unable to determine, in the limited time at our command, 
whether or not it exists in large quantities. Of the discoveries of gold 
in the mountains on the western border of Kansas much has been said ; 
nothing, however, but a thorough geological survey, by authority of the 
State government, can lay before the public such &11, accurate, and reli- 
able information on these subjects as will bring from the older States 
the capital, skill, and enterprise necessary to develop the great natural 
resoarees of the country.'^ 



CHAPTER X. 

THE EXISTENCE OP BEDS OF PEAT IN NEBRASKA. 

The subject of peat is also of the highest importance to the West, 
and one which deserves much more attention than it has yet received. 
While the dry climate of Nebraska would necessarily prevent the accu- 
mulation of vast deposits of this useful fuel, such as we know to occur 
in many portions of Europe and on the Atlantic coast, yet even if beds 
of two ftlet or more in thickness can be found of peat that can be used 
as a ftiel, it will prove a discovery of inestimable value to the State. 
Peat is usually regarded as holding a position next to coal in its value 
as a ftiel, but of course its real v^ne will depend upon the amount of 
carbon it contains. Ijow, marshy, swampy places occur all over the 
State, and, so far as I could determine, in a somewhat hasty examina- 
tion, the conditions indicated were favorable to the existence of valua- 
ble beds of this fhel in almost every county. It is my opinion that at 
no distant day peat will become an article of great pecuniary value in 
the West, and that large tbrtunes will be made in its preparation irom 
lands which are now regarded of little value. The first step to be 
taken is to ascertain the elements of success ; and the proper way to au- 
9wer the question whether there are actually any peat-beds in the State, 
and whether they can be wrought with profit, is to proceed at once to 
some neighboring State where the working of peat-beds is in successful 
operation, and determine the character of the peat and the mode of its 
preparation. Much discredit is often thrown upon new enterprises on 
.account of the want of knowledge and experience on the part of the 
persons concerned, and the subsequent almost certain failure is attrib- 
uted to other causes. It has already been shown by Dr. White, the 
State geologist of Iowa, that peat exists in great quantities in that 
State, and it is even now wrought with profit by companies which have 
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bi>eu organized for that pari)ose. This subject is regarded of so mnch 
importauce to the people of Iowa that it iti i*eeeivii)g a large share of 
the attention of the State geologist. In Minnesota, also, there are said 
to be va«t deposits of i)eat, so that the supply is almost unlimited. 
Now if these statements are true, if we had no other knowledge, we 
should at once infer that peat beds of greater or less size and toIub 
must occur in Nebraska and the neighboring Territories. The con- 
ditions, as well as the character of the vegetation, must be nearly 
the same in all these States. Peat, so far as the West is concerned, 
may be defined as the slow decomposition of flags, rushes, and the 
common sedges and grasses under water a portion or all of the year. 
But very little accurate information in regard to this matter is known 
in the West. Many i)eople who have read much about the i>eat-bog8 
of Ireland supi)ose that in order that there should be ])eat deposits 
there must be a vast gi'owth of mosses. The great dryness of the cU- 
mate prevents the gi*owth of mosses to any extent in the West, and 
very few species occur there. Still in many of the Eastern States this 
subject is exciting much attcmtiou, and enormous prices are sometimes 
paid for peat-bogs. Some exi)ensive machinery has also been invented 
for its manufacture into fuel. At Pittsfield, Massachusetts, there is a 
company that manufactures 100 tons of crude peat per day, which, when 
dried, is reduced to 30 tons. In New York State a peat bog was pur- 
chased at the rate of 8400 i)er acre, and a gentleman in New Jersey re- 
fused 825,000 for 28 acres. Now, if the reader will refer baclr to the 
special reports on the diflerent (bounties he will observe that there is 
scarcely a county in the State which has not more or less of those low 
bogs, in which there is a rank growth of reed grass and bulrushes, which 
are tlie resort of myriads of muskrats. In most of the true jieat-bogs 
the conical huts of the muskrat may be seen. Now, where these masses 
of vegetable matter are covered with water so that they do not have 
access to the air for the greater part or all of the yeai*, a process of slow 
deejay or combustion goes on by which this vegetable matter is converted 
into peat. Theit^ are no large beds of mosses as we so often see east of 
the Mississippi, and even in the region of the Eocky Mountains this 
family of i)lants is very meagerly represented. In Ireland, Gotland, 
and some other portions of Europe, there are beds of peat or turf 20 to 
40 feet in depth. The heather grows in the greiitest luxuriance, and 
especially the sphagnum, which has a wonderful avidity for moisture 
and remains fresh all summer. These mosses decay at the roots while 
the tops keep fresh and gi-een, so that these peatbogs increase in deptii 
from yoiir to year. In our Western as well as Eastern States there are 
certain kinds of aquatic ])lants that contribute largely to the vegetable 
matter in a bog. In all the marshy bottoms or low-lands of the West 
we And, oftentimes in great abundance, the water Polygonums^ the pond 
lilies fNymphcda and Nuphar)^ duck-weeds (Lemna)^ Iiickerel-weed^ 
(Pontederia)^ arrow-weed fSagittariaJ^ pond-weed fPotamogetonJ. Many 
of these plants gi'ow in deep water, with stems several feet in lengthy 
and with such luxuriance as to contribute yearly a large amount of vege- 
table matter to the bog. Theix) are many kinds of i)eat which may be 
readily detected by the exi)erienced eye. These dittei-ences are some' 
times in color, some kinds being red, others gray, others black ; some 
titles they are almost entirely destitute of liber or any ti-aces of vegeta- 
tion ; again they are light and porous, and do not seem to l>e far advahcedl 
in the stage of decomposition. Some kinds of peat are so i)ure that, 
burning, only a small i)er cent, of ash remains. Others contain much, 
soil, lime, iron, and other mineral substances. 
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The geological formations of the country seem also to determine the 

cbara(;ter ot tlie vegetation which foims the iieat The sui'iaee rocks 

of Nebraska are mostly calcareous, and the vegetation of the low places 

is com|K)sed of the coarse grasses and sedges. In granitic and silicious 

districts, accoitling to Protessor Johnson, the peat-bogs are likely to be 

filled with mosses. 

Peat as an article of fucL — ^Perhaps it is hardly necessary, at this 
time, to euumci'ate, in detail, the multiplied uses of peiit as an article of 
fuel, and yet the want of information on the subject has been i'elt by the 
writer, even in his more recent investigations. Ue ha^ made use of all 
tlie writings within his I'each, but for the facts contiiiueil in this chap- 
ter lie is mostly indebted to a thoroughly-scientific work by Professor 
S. W. Johnson, '^ Peat and its Uses,'' and an interesting volume by T. 
H. Leavitt, '^ Facts about Pe<at-.'' To these books, which are reiulily ac- 
cessible to any one, the I'eader is referi'ed for any further information. 
3klr. Leavitt has invented a machine which will work oil' 100 tons of 
crade peat, making 25 tons or more of condensed fuel, per day. The 
crude peat is dumj^ into a hopper, wet, as it comes from the ground, 
completely pulverized, so as to destroy its porousness, and worked into 
molds like bricks. When we consider that there is, in all probability, 
liuodreds of acres of i)eat ground in Nebraska that would, with this 
machine, yii;ld from 100 to 500 tons of condensed peat pei' acre, worth 
at least $10 i)er ton for fuel, we can at once conclude that the subject 
is well woithy of our earnest attention. This prepared peat seems to 
be a favorite fuel for all domestic puri)oses. It is commonly cut or 
oiokled into blocks or sods like bricks, with a length of 8 to 18 inches, a 
breadth of 4 to G inches, and a thickness of 1^ to 3 inches. There are 
other forms made, sometimes in circular masses or in bidls. !Mr. Sog- 
ers, of England, found by experience that iKjat was prejiared by the 
diying process, in the month of March, by the strong winds, rather 
than in the hotter months of June, July, and August. So when there 
was little or no wind he created an artifi^dal wind for that puriK)se by 
placing the sods in wicker frames and swinging them through the air, 
thus drying the sods in less than half the time. When thus x>repared 
it is used in the heating of dwellings, by means of a fiimsice, stove, or 
open grate, and is said to give a more steadily-intense and mellow heat 
than any other kind of fueL It is also used in manufiictiiring estab- 
lishments in the x)roduction of iron, and the fact that it is free from sul- 
phur makes it a favorite fuel for that purpose. It has been used also 
very successfully for generating steam. Exjieriments are said to have 
been made on the locomotives of the New York Cential liailix>ad, where 
a half ton of peat pertbrmed the work of one ton of coal. Another ex- 
])eriment was tried on a steamboat on the Hudson Eiver, when 1,200 
pomids of peat lasted two hours and twenty minutes, while 1,200 x)ounds 
of cosd were used in one hour. In France turf-peat is a favorite fuel 
for the manufacture of iron. At one of the shops 4.500 iiouuds of turf 
and 2,300 pounds of pig-iron produced one ton ol* puddle<l iron ; 20 cubic 
feet of turf and 2,500 pounds of pig-iron yielded 2,000 pounds of bar- 
iron of superior quality. In Bavaria, also, 3,000 x>ounds of dense turf to 
2,450 pounds of x>uddled ii^on produces a ton of small bars of tine quality. 

Peat charcoal and turf charcoal are much used, and their fieedom 
irom sulphur and acids renders them very useful. In Holland the man- 
nfacture of brick, alum- works, breweries, bakeries, are all can-ied on with 
tnrf as fuel. Mr. Eogers, at the request of the Emx>eror of FramfC, made 
experiments on the Paris and Orleans Kailway, and he found that the 
quantity of steam produced by peut was three times greater than that 
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of coal coke, while the steam was got ap in one-half the time. The blaze 
was so great as to imss oat of ihe furnace of the engine. The nse of 
peat as fuel is almost oniyersal in European countries ; and east of the 
MissiBsippi the attention has been turned in that direction within a few 
years. It is found on examination to be widely distributed, and it is 
probable that it will be found to a greater or less extent in every State 
and Territory of the United States. The area covered with peat wilLof 
course, depend much on the geological formation and the climate. We 
CMinot look for such unlimited deposits in the West a« in the East 
The climate of the West is too dry, and there is comparatively little wet 
or boggy land, and an extensive swamp is hardly known. It is estimated 
that there are 120,000,000 tons in Massachusetts, which at the low price 
of $1 per ton would yield the enormous revenue of $120,000,000. In the 
State of Virginia several companies have been organized to work the 
peat-beds of that State ; and it has' been ascertained that the great 
Dismal Swamp, which had heretofore been regarded as waste land, is 
one of the most valuable deposits of peat in America. The Dismal 
Swamp Peat Company has already commenced operations with marked 
success. In a report from the latter company the following paragraph 
occurs, which at once reveals the interest connected with these great 
deposits: 

The peat of the Disnud Swamp has been the growth of ancoanted ages. Beoent 
eeological investigatioDB have established the fact that ' The Bare Garden/ wbleh is 
ibe richest and best portion of this euormooB peat field, was once coTorod by a gigaatfo 
forest of resinons woods, principally the gam-tree, cypress, Jnniper, and pitoh-iiiiiey 
which flourisbed in primeval Inxnriance. When those forests were prostrated by eon- 
vnlsions, or the slow process of decay, they were decomposed and covered with mosiee 
and grasses which oocnmnlated for many centuries nntil, by gradual chemical chwagas, 
peat, extending to undiscovered depths and richer in caloric ingredients than lUmost 
any other peat nitherto discovered. Analyses of specimens by the ablest chemiatB in 
this country have fully attested its value. And its fhture influence on this oomitry 
will be surpassed only by the great coal deposits. 

If the few words written on this subject aid in awakening an interest 
in this matter throughout the %Vest, the object will be attained. 



CHAPTEE XL 

ARTIFICIAL BUILDmG BfATEBIALS. 

• 

The importance of ascertaining what kind of building material oan 
be used, not only in the State of Nebraska, but in a large portion of tiie 
West, which can be manufactured without the use of fuel, cannot be 
overestimated. In this chapter I have gathered such facts bearing on 
this point as seemed to me to be of value to the people of the West, and 
to them I would call thq^ earnest attention. I am Convinced that if a 
company could be formed which would enter into tbe business of making 
pressed brick, pis^, patent concrete, or any excellent building materiiu 
which could be afforded cheap to the settlers of these almost treeless 
plains, it would confer a very great benefit on tbe inhabitants, and se- 
cure a large pecuniary return. The absence of fuel either above or be- 
neath the surface of so large a portion of the West will bo my excuse 
for the suggestions which I shall make in this chapter, whether any of 
them are ever adopted or not. 

1. In regard to pis^, (pronounced pe^za,) a French term given to a 
method of building which has been long in use on account of its cheap- 
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ness and economy in many of the departments of France, and has 
always commended itself on account of its neatness, strength, and dura- 
bility, aad as the earUiy materials for such buildings are very abund- 
ant au over the State, and indeed in every part of the West, I will here 
give a brief statement of the method of preparation, referring the reader 
to Bees' Cyclopedia, under the article Pisfe, for the details and illustra- 
tiofDS. The walls or the building to be erected are formed by means of a 
mold made of boards, which are placed on their sides so as to inclose 
a space equal to the desired thickness, and then the earthy materials 
ai^ placed in this mold in a^damp condition, and rammed into a com- 
pact moss by a rammer of a peculiar kind, when it is left to dry. This 
rammer diould be wedge-shaped, and made of the hardest kind of wood. 
Anj small lumps of earth are tnus crushed and the materials are well 
mixed, while the surplus water in the earth is pressed out, and the par- 
ticles of earth are more closely united. Hence these houses or walls are 
constructed with great rapidity, and are remarkable for their healthi- 
sesSy cheapness, strength, and durability. It is said that these w^s 
may be made at the rate of three courses of three feet each in length in 
a day, and that as soon as the walls are high enough to receive the roof 
the heaviest rafters can be placed upon them without danger. Tlie 
next question that arises is, where shidl the farmer look for the earthy 
materials he needs for his purposes, and are they abundant in the 
State f The materials are all around him in unlimited qiiantities. In 
Bees^ Cyclopedia we have the kinds of earth given which are suitable 
for this purpose : 1st, all earths in general are ilt for such use when they 
have not the lightness of poor lands, nor the stiffness of clay; 2d, all 
earths fit for vegetation ; 3d, brick earths; but these, if they are used 
alone^ are apt to crack, owing to the quantity of moisture which they 
contain. This, however, does not hinder persons who understand the 
business from using them to good advantage. , 4th, strong earths, with 
a mixture of small gravel, which for that reason cannot serve for making 
either bricks, tiles, or pottery. These gravelly earths are very useful, 
producing the best work of this sort Any one who is familiar with 
those vast superficial deposits of sand and gravel which cover all of 
Western Nebraska and the greater portion of the treeless surface of 
Colorado, Montana, and Dakota, know how abundant the best of mate- 
rials are for this kind of work. There are also certain marks by which 
the commonest observer may determine whether the right kind of mate- 
rials are in his vicinity. When a spade or plow brings up lumps of 
earth ; when arable land lies in lumps ; when field mice are able to 
make subterranean passages; when roads or streams form ruts or 
channels in the ground and the sides remain firm, but especially are 
these materials found in great abundance at the foot of the hills where 
vines are plant^, apd all sloping cultivated lands. The presence of 
lime greatly improves the quality. It therefore follows that the yellow 
marl which attains such a great thickness all over the eastern portion 
of Nebraska, must be especially valuable for this purpose. In case the 
exact kind oC|pirth is not found at the place where it is necessary to 
build, it is imPortant to learn how to mix the earth so as to render it 
suitable. Strong earths must be tempered with light; when clay pre- 
dominates there must be a mixture of chalk or lime and sand, and the 
proportions in which this mixture is made must be determined by the 
judgment of the builder. It is better to mix some small i)ebbles, 
gravel, rubbish, indeed any small mineral substances, but nothing of 
an animal or vegetable nature. These harder substances bind the 
earth firmly, and being pressed, and pressing in all directions, ren^ 
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the wholo more firm and solid, so that at the end of two years the 
T^all l>eco]ne8 as hard as freestone, and a chisel mnat be used to 
])reak it, like any Holid rock. This material can also be used for 
the building of walls, as the inclosures for parks and gardens, for 
feucivi, for lields, &c. The ancitots used it for making rough walls; 
the Italians now n.se it for the construction of terraces that cover 
their houses; the Moors for all their walls; the Spaniards, French, 
and others, for some of the floors of their ai>ai'tnieuts. The strength 
and durability of these houses, built in this way, is shown from the 
fact that some of them have been pulled down, the title-deeds of 
which, in the i>oHses8iou of the proprietors, showed them to be one 
hundivd and sixty^tivo years old, and they had been kept in iK>or repair. 
The lich tradei*s of Lyons have no other way of building tlu»ir country 
houses. These buildings, by painting in fresco, may be made to look as 
beautiful as the owner inay desire by the use of red or yellow ocher, or 
any other mineral ]>aint. Along the Rhine nmny of the beautiful man- 
sions which gladden the eye of the traveler as he glides along its banks, 
are made of nothing but these earths. In the dry climate of the West 
these housc^s could 1>e inhabited almost as soon as linished. Besides 
the gi*eat strength and cheapness of tliis method of building, it has the 
advant4ig(^ of sjieed in its execution. One may calculate to a day the time 
wheTi a cei-taiu work can be completed. It is known that two men can 
build in one day six feet scjuare of the Pis^; then six men, which is the 
number n*(|uired (thrcfe in the mold, and three to dig and prepare the 
earth), will build in sixtec'tn days, or at the end of three weeks, at least 
2138 mpiare fe(;t of wall, or a solid and lasting habitation suthcient for 
the necessities of a family. Six men can complete a wall 540 feet long 
and G feet high in one month, and twelve men can finish the same 
work in lifteeu days. Thus, by multiplying the number of molds and 
workmen, the rapidity of consti*uction will be pro])ortiouately increased. 
The building is liooredj roofed, and finished within like a stone or brick 
house, except that lathing on the walls is not necessary-. The above 
fact:8 are given merely to show the simplicity of this process of build- 
ing, and its admirable adaptability to the wautA of the western people. 
Patent concrete. — Although Ransom's patent concrete, which is so 
]>opular in England, may never be brought into general use in this 
country under that name, yet the principle involv^ must be adopted 
to a giiniter or less extent; and aa it seems to be so valuable, even to 
the i)ro<luction of a better and stronger building material tiiau can 
usually be foun<l in a natural state, I will here notice a few of its promi- 
nent feiitures. Jt seems to me very projier that some of the methods of 
making artificial stones be briefly described in this connection, in order 
that the attention of builders may be called to it and some advanti^ge 
be taken of the vast supply of materials that cover the country. The 
materials which are used in forming the '^patent concrete" are mostly 
siuid, which may be molded into any form. Even rubbish, fragments 
of rock, and almost any kind of loose sandy material, may be em- 
])loyed, and there is scarcely a county in the State th^ has not an 
X abundant supply. The rock is made with great rapidit,ii^ind is ready 
for use without drying or burning. It hardly requires a temporary shed 
in this dry climate, for its manipulation is not allected by the weather. 
The ro(*k lu'comes, when made with sand and cemented with the silicate 
of lime, a true Siuidstone. It is made by Siiturating the blocks in a 
solutii)n of the siliciite of soda and then applying a solution of the cblor^ 
ide of c^ilcium. This produces a rapid double decomposition, leaving 
au insoluble silicate of lime within the stone, and a soluble chloride 
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of sodium (or common salt,) which could afterword be removed by 
w«i8hin^. A coating of hard silicate of lime has actually formed and 
deiK>sited ou the surface. Mr. Bansom made small blocks of various 
forms in the presence of a committee appointed for the purpose of 
examining the merits of this invention, mixed coarse Siind with the 
fluid siliciite of soda, and then dippiug the mold into the chloride of cal- 
ciom, there came out almost instantly a compact-, solid, and evidently 
durable material. In such solids there appears to be no element of 
destruction. Many experiments were tried to ascertain the strc^ugth of 
this material, and it was found that very few of the natural rocks could 
compete with it. It was compared with the celebrated Portland and 
Caen stone, and found that a bar of the concrete stone 4 inches square 
and 8 inches between the supports sustained 2,122 pounds, while the 
Portland and Caen broke respectively at 750 and 780 i)ouuds. It was 
also shown that the adhesion of the concrete by susx)ension was 1,980 
ix>unds, while the others separated at 1,104 and 768 pounds. The 
lectures of Professor Ansted, of England, on the various kinds of eco- 
nomical rocks ai*e of great interest, and he partioulhrly commends this 
concrete as one of the cheapest, most beautilul, and durable of our arti- 
ficial building uuiterials. 

In conuection with this subject I would call the attention of the west- 
em people to the American Building-Block Conix)any, the oflice of which 
is at No. 24 Vesey street, New York. The principle involved is very 
similar to the one already described. The merits of this invention may 
be best explained by the following extracts fi'om a pamphlet published 
by the company : 

A good, durablo material for the confftrnction of buildings, that oombinos fiicility of 
maDufiGtnre, cheapness, beauty of color aud uhaiie, ooiivciiience iu haudliii^, resiBtauce 
agaioat changes ot atmosphere, aud complete iituesH for the uses for which it is intended, 
has beeu a want so well understood, that much time, capital, aud labor have beeu de- 
voted to its attaiiimout. 

Tlie building-blocks manu&otured by this comiNiny are bolieyed to full^ and com- 
pletely meet all the above requirements. 

These blocks are ea;iily and rapidly made^ each machine being capable of turning out 
about five thousand. i)er day, and three or four machines may be run by one steam en- 
gine of thirty-horse power. 

They are comi>osed of the cheapest known materiala-*mainly sand aud lime— and are 
made in such form and size that walla can be constructed from them as cheaply as with 
good common brick. 

In their external api)earanoe these blocks make a building of unsurpassed beauty. 
The s^po is entirely uniform, with sharp, well-defintkl lines, aud they can bo made of 
every variety of shade, from a pure white to a dark-brown stone color. 

These blocks, as now manu&otured, are ten inches long, live inches wide, and four 
inches thick, containing; two hundred cubic inchrSf and weighing alM>ut eleven ftoumis 
each; they nave an air-chamber running throui(h the center, which f:u?ilitates the 
handling of them, both in transportation and in their construction into buildings. 

The fact that air is one of the best non-eonduotora, and a wall built with tht'se blocks 
having air-chambers running vertically through the entire waU, shows oDueluiiively 
that changes of temperature will be less felt in houses constructed from them than iu 
those built of any other material. 

The blockH, from the nature of the material used, and the severe pressure to which 
they are subjected in i>iocess of manufacture, an; very durable in their charueter, as it 
is a well-known and established fact that mortar comiHwition, prot>erly made, is tho 
most euduriiijo; o^dl substauces, witbstaiidiug ex}M>sure for centuries, and constantly 
growing lianlcr % atmospheric changes, until it becomes a perfect stom;. 
^ TheM) blocks have l)een sub1ecte<l to every conceivable t<?8t — have been ImnierstMl iu 
water until they have absorbed all the moisture which they could huhl, and in that 
condition have been ex^K)sed to severe frosts and then thawed, and the H:imo process 
repeat<.Hl again and ajj^in. After being subjected to all the (dt4;ratious of the atmos- 
phere, the result iu all cases has but proved the ind&ttructibilUy of the block. And it is 
uelieve^l to ]M>8se9s all the enduring qualities of the old Roman mortars, which have 
existed unchanged for over three thousand years, except to become hanler and harder. 

Blocks identical in ehapt and Btze, but not in hardness, known as the Fostor block, 
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and composed of mnoh the same mat-erials as those maimfbetared by this eomponv, 
have, fortunately for the aetnal test of their dnxahility, been made, and houies built 
from them ten or eleven years ago. These houses are stronger and better to-day than 
when first erected. The material wonld long since have been in general nse, bat for 
the difficulties and obstacles which have now, happily, been overcome by means of de- 
vices and improvements which are covered by seveml letters-iwtent owned 1^ thk 
company. The block, as before stated, is mainly oompoeed of lime and sand, «mL is 
molded under immense pressure ; but iu addition to the pressure, the blookSi as fimn- 
erly made, required time to become^ snfficicntly hard to be ^t for use ; this was an 
objection. The machines used to mold them were presses made in viuioas ^sjs, not 
one of which proved strong enongh to do the work tor any profitable len^tii of time. 
This was a very serious obstacle. And the fact of the bloeks being insufficiently acrfidi- 
fled by pressure, and the want of exi)erience and knowledge in the manipulation and 
after-treatmeut of the materials forming the blocks, caused some of them to be made af 
an inferior quality, which did the composition ii^nstioe, and has retarded their geneni 
introduction. 

The firHt of these difflonlties has been overcome by improvemeBts in the compodtion 
and mode of treating the mixture before and after pressors. 

The second has been overcome by the invention of a inaohine so constructed as to 
produce all the density attainable. 

The theory of this composition, relative to its strength asd dorability, is simplo and 
easily understood, and has been fully demonstrated to be praetioally and chemieally 
true. 

Clean, sharp sand, when brought in contact with caustic lime in correct proportions, 
and under right conditions, witn proper manipulation and after-treatment, produces a 
partial decomposition of the sand, by which silicate of lime is generated— aa imMmmm 
hie condition and an kneariable retrnlt. In this condition the composition is ready wr the 
mold and the press. The block thus formed, when exposed to the air, gndaaUy 
parts with a portion of its moisture, and begins to absorb carbonic acid from the air, 
for which the lime has an affinity. This process goes on slowly : a portion of the water 
present, and that afterward absorbed, being chemieally taken up and oomMiMd 
m the form of crystallization. This process goes on until the interstices of thaatons 
are filled up, and the block becomes non-absorbant, growing harder for years, by the 
action and effect of the very agents that destroy freestone, marble, bnck, Ste^ viz, 
water, frost, and carbonic acid from the atmosphere. 

The novel form of iMs block, having an air-chamber ranning vertically through the 
ceuter of each block, six inches long by one inch wide, is so arranged as to secure a cir- 
culation of air through the entire wall, operating as a perfect non-conductor of moistnre^ 
cold nnd boat, making a perfectly dry wall inBide, a cool house in summer, and a warm 
one in winter. 

This perfonition likewise facilitates the seasoning or hardening of the block evenly 
and thoroughly, jnreHenting more surface to the actron of the elements that xwrftet tiM 
block. The size of 'the block above alluded to is considered, for general purpoeea, Ite 
most convenient, but the manufacturer is by no means confined to it; for it is oowtem- 
plated to moke all sizes, from that of the common brick to the ordinary-sized brown alsee 
and marble fronts, plain or fancy, as it may be molded in any desired form, bdA it, 
therefore, adapted to all kinds of buildings, as churches, halls, ffliotories, houses, wtotet, 
cottages, stables, bams, or any other class of buildings, including bridges, sewen, 
docks, water and drain pipe, lawn and garden omsments, tiles, statuary, vaults, or- 
namental work, &c,f combining, it is believed, more positive advantages than any ouMr 
building material now in use. 

While this block has heretofore been rather imperfectly made, it has stood the test 
of time and the elements. Ample evidence is at hand to prove to the entire satiaflM>- 
tion of the most skeptical the durability of the block. Bnitdings constructed ten years 
since firom it have clearly demonstrated its indestructibility. The intelligent, praetl- 
eal mason, familiar with its component parts, admits it to be reliable; and tboae 
learned iu the science of chemisti^', pronounce it imperishable ; and the only leeaoD 
why this material has not been more generally introduced to the public for bnildio^ 
purposes was for the want of proper machinery to manufacture the blocks. 

Tears of time and thousand of dollars have been expended iu ofibrts to reach the 
point where we now stand. We are now prepared to oner to tlio public the results—* 
building material which possesses the followiug merits, many of which are i>eculiar to 
itself: , 

1. Its material composition is such that, so long as the laws of chemistry ]iold g^ood, 
time will but make it more dnrnble. 

3. It is mafic iu such form, and with such exactness of outline and dimensions, that 
walls built with it give complete protection againwt atmospheric changes, and are firs- 
proof. Buildings can be finished cheaper and better than if of brick or wood. In- 
terior walls may bo left unplastered wijen desired, or, if plastering be pri'ferred, it can 
be had at one-third of the cost, and of a better and more durable quality than by ordi- 
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nary iuimIcs*, oh n coat of liord-fiuiaL may 1)e ft])|ilicd directly npon tko faeu of tlio ^nll. 
Tur u'lm-fa it bus h atTOug affinity, aitai^uiiiK i^'lf so Qitnly tliat it caucot bo at'oled o£ 
tbnit naviiif; t1i« uxpeoau of BtnddiDB, AuTiag, latluoig, ami two coata uf |>lii^er, tuiil 
Isttviug no liiiiing ]hlace tor vermiu tliat no frix^nently find ahulter iu a lath-uud-iila»- 
tmred waIL TIio uivina; of the item of plaatcr lit estimated to be about Boveu-bi|{Ltlis 
OTIT the quautity reqnirad in oaiiBtructmg a lirick loth-and-plaatered liuoae. Thi'ro is 
another ad van ta;^ gained, wliich in, tho oertaiuty of lulling walls that will uevor crack 
in thoplaater. 

3. The affinity of mortar for the material — both being of the eame uatarc — ia anoh 
that tho bond is much atraiigw than in the caae with briok or atune. In tbis roeneet 
tJie aaperioiitT is ao great thai it must bo seen tu bofuUyrealiced,a(ta wallbuiltuom 

• this material bccomea, in fhct, one compact in»aa of stone. 

4. ThB aharpneiM of ontUne, the aliape aud bIm, the exactnew of ttimunBione, (which 
an not warned or impaired by buning, aft«r being molded,) aod tbo I'olor of the 
Uodta. whieh can be amdifled or Tarlod to suit tho tute^ all fiimieh the Bkillful archi- 
tect with meann for prodneing the most beuutiftd efTccta. 

For the intariorofchiueheawxl public buildings, deajgned to be flnisbed ill imitation 



of atone-work, it ia moat admirably adapted, cither forxolomna, walls, orceiliuga, cepe- 
oially if airhed and groined, ae it ia not liable to disculoralion or cracking, as is the 
case with Inth and pkatur. Yon sot all tlio eflttcta and durability of rearatone at a 
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■mall part of the coat, and t^ anbdued color of the block* givea a tone aiid quality 

'- ' ratefol to the e je, 

''B economy attainable b; their nee ia not the least advantage. These blocks 
bib; ■» made wbererer good sbiup sand can be tnnnd, (the places where nuud is not 
OKaiiiable are imre,) in secliona wBere there ia Dcithar stuna nor clay fur bricks, and 
In aneli distriete the value of these inventions can hardly bo overcstinialcd. 

Tbe aboTO atatement being tme, have we not that which will aatiafy the (^roat want 
that bM been &U tbrow^ioat the *■£>> fnmi the time when men became wise enouuh 
to build honsesTatlieT than bntat Combining tbe great elcmenta of durability, avad- 

'bo omrtMt poesiUa pnrteetlon ftiMu atmoBiiheila et 

ina in all thsir patU, beauty in color and textni 
a withont a sacnQoe of any requirement — what n 

Professor E. N. Horsford, of Cambridge, Hassaclinsetts, one of the 
most emiDeiit cheioista and acieiitiflc expettB in this conntrj-, made a most 
«arefal examination of the merits of tiie bnildiug block manufuvtnrad 
l>y this compau J. 

Foster's patent is acw. It difleis frum oommon sand and lime mortar in essential 

£Lrticulan). It is a STOMB, while mortar ia a matiirial for binding atouca together. The 
ttcT cannot be substituted for the former. Foster's stone owes its distiuguiahing 
cbaiaoteristic to its having been produced under pressure. By means of this pressure 
«nd the small proportion of water employed, a product is obtikined from common ma- 
'taiiala, suited to new and distinct usee, where uniform size aud deteiiuincd form are 
. dnqiortant — a* in tho erection of buildinga — and iu which great density and strength 
•n nqnired. By mean* of tbis pressure tbo sand u;ratuH are st^ttliid into positions of 
leaa mobility, and mote nu&cea have been brought into contact or closu proximity. 
'VitJiiB tbe atone there is developed silicate of limii, a cement, at the surface of nacb 
■aud (rain and binding It to its fidlow. Tbis cement is more efiectivu because of the 
— nrt grainB. The lea* the tUoknesa of tbe layer of cement re(|uirpd tbo muro effective 
it is. The hardness of Foster's stoue is doo in some dttgree to tbu furmatinii of hydrate 
of lime, and double hvdiate aud eatbonatn of lime, as in common mortar, and to the 
formation of silicate of lime at the suiioccortlu' sand grains, bnt more to the prcMure, 
vbicb, by ivduciug the tbiskneas, has nicreased the effectiveness of tbo ceuenta. 
OonuDon mortar, in setting at drying, becomes porous f^om tbe eacupe of surjilua water. 
Tbtough the pores tbua left, the carbonic acid of the air enters and forms the double 
liydiste and carbonate; but, at the some time, proventa the formation of tho more 
'traacious silicate of lime. 

have analyzed a seriee of samples of artificial building stone, made by Foster and 

— — of tbem that bod served eleven years as part of a foundatiou wall, and 

riniiH lesser ages, soma of them only a few days old. In the oldest of them 

e all combined and lendHrcd suliBtanually insoluble. Tbis sample 

1 H8 Connecticut River sandHtone. Othera of only a few months' age 

_.. at tho snrfaee, bnt less Arm in the interior. The surfarr of a fresh^- 

made block, c^:I)Ofled tu the air, rapidly hiirdenH, while the ohanges witbtii are slower, 
A. ficsh fhtctmo of a block several yeora old shows a aono of [leouliar sliaili'. extending 
from the outer surface toward the heart of tbe stone. Tbis aone marks tbo progrew 
of certain chemical chuigea which attend the hardening process, and illustrates tba 
fiiet of tbe tmnrovemeut of the ntono with ags. Those cbaiiges are aoeomponied br 
increase in weight, due to oorbonle acid aboorbed from the air, and uuuatnxa' 
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and combined with the steadily forming silicate of lime. I hare fonnd, b^ cx^riment 
and analysis, that a block of Foster's bnildinff stone, eleven years old, contains from 
ten to fourteen times as mnch flilica combined with the lime in the process of mann- 
fiBMStnre, and after it was molded and pressed, as was contained in a fresh block made 
by the sauje process. This increased amonnt of silicate of lime, as well as of double 
hydrate and carbonate of Kme, is in keeping, as already suggested, with the observed 
increased hardness of the stone as it grows older. 

The newncHS of Foster's patent is in the process and in the proportions of the ingre- 
dients he employs, rather than in the character or kind of the ingredients themselves. 
Of these ingredients he makes a portable stone of definite form, having the same kind 
of advantage for building purposes that bricks have. The originality and validity of 
the patent seem to me beyond doubt. * 

Van Dcrburgh's invention is the application of heat to the mixture of sand and 
moist hydrate' of lime, to increase the amount and effectiveness of the cement before 
the blocks arc molded. The ammtnt of cement is increased, inasmuch as tiio prodnctioii 
of siliiato of lime fh>m a mixture of sand, lime, and moisture is facilitated by heat, m 
I have deiiiouKtrated by experiment, and this has been brought to bear for a length of 
time before the materials are mpldea and pressed. The effect ivent^as of the cement is 
incn^nsed, Rincc the mode of mannfocture spreads the cement more uniformly over the 
surface of the sand sprains. 

It has ])C('n found m practice that blocks made Inr Foster'to nrtcess are subject to the 
coiulition of the atmosphere, whether moist or otherwise — that is to say, under the 
iiillui'iict' of » dry atmosphere, immediately after molding and pressingf thoy do not 
haidfu : wlieivjifl' blocks made by Van DeAurgh's process are not inthionced by the 
hygrometric condition of the atmosphere, but the process of hardening ^roes stea^ly 
aiitl iinifonnly ion^'ard. It is also found, in practice, that by first slaking the lime 
and then mixing it, as a i>owder, with moist sanA, as in the process of Foet«r, ^e 
tlaki d liiiie does not so effectually and uniformly ooat the sand as when the mixtore 
is iiinde ^vith moist sand and finely-ground unslaked lime, and the whole subjected to 
heat during the process of slaking, as in the method of Van Derburgh. By slaking 
the lime in confined space, with, or by means of, the moisture at the surface of the 
sand grains, the nearness of the hydrate of lime formed to the silica, on which it is to 
act, iH greater, and its chemical afUiiity is greater, both from the nearness and from the 
heat dm; to slaking, and to the admitted steam, than it can l)e where the hydrate it 
cold and dr>', and t'licounters moisture at the surifhce of the sand grains. In the latter 
case the condition approximates to that of milk of lime and sand, in which, acoordiiig 
to Fuehs and retzlioldt, little or no action takes i>laco. In the former, chemical affinity 
between the silica and lime is aided, not only by the nearness and heat, but also by the 
na.seent condition of the caustic lime, at the instant of its slaking, in contact with the 
sand. In Van Derburgh's process the ingredients enter the block in a more advanced 
sla>;e of lh(^ chemical action that is to result in solidification; more freshly -formed 
eilicate of lime exists in the block, when molded and pressed, under Van Derbnigh's 
improved jn-ocess than under the process of Foster. Microscopic examination shows 
the indiviilnal wand grains in a Van Derburgh block to be coatetl by a more transpi^ 
n-nt cryHtalline C4»ment than is the case in Foster's block. This transparency and ciya- 
talline character are evidences of greater tenacity in the cement, because of the greater 
extent of sniiace and thickness tiirough which the cement exerts its binding force* 
They an- div iu part to the hydrated silicate of lime, in part to the double hydrate 
and carbonate, and, doubtless also, in a fresh fracture, to the crystallized hydrate* 
This Iiydrate, on exposure to the atmosphere, absorbs carbonic acid, forming adrntional. 
double' hy<lrato and carbonate, which imparts greater tenacity and hardness to th9 
extent of tin; action, and accounts, for the most part, for the rapid hardening which «• 
fresh surface? exiHTiences on exposure to tlui atmosphere. 

I have ])ri*pared samples of building blocks from fierkshire sand and cheitiically piir9 
lime, as nearly as might be in tlie Lulxiratory, according to the practical working a^ 
Van Derburgirs, and according to the patent of Foster. These blocks, upon analyaisy 
gave the following results : 

Silicic acid combined with lime, for every hundred parts of quicklime employed — 

In Van Derburgh's : 5.0^ 

In Foster's 2.75 

I have also analyzed a block of Van Derburgh's stone, some twenty months old, and. 
find the proportion of silica derived from the sand of the block, by the action of tho 
lime at th(> time the block was made, and during the ])eriod that lias since elapsed, to 
be very large. Assuming the composition of the block to be nine of sand to one of 
quicklime, I find the proportion of silica, produced by the action of the lime, to be 
49.67 for every hundred of lime. This percentage, compared with the silica of a block 
of Van Derburgh*s stone freshly prepared, using chemically pure lime, givi^ a ratio of 
0.7430, 0.0751, or nearly 10 to 1. Compared with the silica in a block of commercial 
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quicklime, it ^ves a ratio of abont 42 to 1 ; ^hile Foster's block, eleven years old, 
gives a ratio in the best specimen of 13.5 to 1. 

I have found, by experiment, that a fresh block, made by Foster's process, placed in 
an atmosphere niado artificially dry, does not harden so rapicUy, or so thoroughly, as 
in ordinary atmospheric air, and especially as in moist atmospheric air. I have also 
found that, in an atmosphere highly charced with carbonic acid, the hardening of the 
block does not seem to be promoted, if the atmosphere be dry. These results might 
have been inferred from the general principle that the chemical action of the lime on 
silica, as well as the absorption of carbonic acid, and its combination with lime, de- 
mand moisture. They confirm the results of experience with the Foster building 
blocks, before mentioned, and enable one to see why a block in which more silicate of 
lime is funned at the outset, as in Van Dorburgh's, should bo loss dependent, for its 
hardness, on the hyffrometric condition of the atmosphere. 

I regard the practical working under the Van Dorburgh patents, as now carried out, 
as based upon a new and distinct invention, producing results decidedly superior to 
those formerly obtained by the process of Foster. 

I have given an opinion to Mr. Strout. of Portland, on the claims of Foster, Van 

Derburgh, Ransome, Ruschhaupt^ and other patentee, in which my attention had 

l>een drawn to only three out of seven of Van Derburgh's patents bearing on the 

subject. From the langaage of the patents submitted to me, I did not ^ain a just con- 

^^ption of Van Derburgh's processes, lis practically carried out, and object«d to them 

€xn account of the apparently great time required, and the moderate production to be 

^opected. I have become satisfied from actual inspection of the process of manufac- 

-^ure that this great time is, in practical working, unnecessary, and that the whole 

opers^on is very simple, and permits continuous and rapid mixing, molding, and 

■essins. 

The claims of Van Derburgh, Ransome, and Ruschhaupt, to some extent, cover com- 

cm ground. 

Van Derburgh may justly claim : 

Ist. The slaking of the lime in contact with the moist sand, which is to be made into 
nilding blocks, and, after subsequent dampening, subjecting the mixture to pressure 

I form Duildin^ blocks. 

2d. The apphcation of heat to a mixture of lime, in the process of slaking, and 

cist sand, the heat being derived from the slaking lime, or fi-om this and other 

nroes combined, preparatory to pressing into blocks. 

3d. The slaking of the lime in contact with the moist sand in confined space, by 

liich very great heat is brought to the aid of the chemical action of the caustic lime 

a the silica of the sand. 

4th. The subjection to pressure of a mixture of moist sand and lime, slaked in con- 
with the sand of the mixture, after having becu subjected to heat. 

dth. The use of a mixture of lime, slaked or unslaked, with sand, with the addition 

' a liquid silicate immediately before molding and pressing. 

6th. The saturation, with a solution of an alkaline silicate, of blocks made by 
XTSsing a mixture of moist sand and caustic lime. 

7th. The use of saccharate of lime and soluble silicates in the formation of silicate 
f lime in building blocks. 

8th. The use of Ireshly-broken san^ grains, to fill interstices between coarser grains, 
x^d thus produce a smoother and harder artificial stone. 

Sth. The application of pressure, by percussion, to a mixture of sa^d and lime, in 
w-Iittever form his patents cover. 

That the mauufactare of artificial building materials without the use 

of fuel will be an object of zealous pursuit is an absolute necessity. 

Tbe various earths for that purpose arc distributed all over the country 

in tiie greatest abundance, and the pecaliar dryness of the atmosphere 

renders the climate esi>ecially adapted to saccess in that direction. The 

above extracts have been made in this chapter for the purposes of con- 

"veying information to the jKJople of the West on this most important 

- (i\ sabject, and we propose to pursue it much farther in future reports. 

is* 

c *■■» 
> be 

-ctL 




PA.RT II. 



PALEONTOLOGY. 



H. Ex. 19 6 



P^RT II. 



PALEONTOLOGY. 



n. Ex. 19 6 



IfS 



REPORT OS THE PALEONTOLOGY OF EASTERN NEBRASKA, 

wmi 
OME REMARKS ON THE CARBONIFEROUS ROCKS OF THAT DISTRICT. 



BY F. B. MEEK.* 



INTEODUCTOEY REMARKS. 

riierc are probably few well-informed geologists who will, at tbe pres- 
: time, maintain that the occurrence of a very similar, o^ even the 
lie group of fossils, at widely separated localities, necessaiily proves 
'■ rocks in which they are found to be of exactly contemporarteous 
^n. The most that is now generally maintained in this regard is, 
it such identity or correspondence of types at very distantly separated 
•ts of the world, indicates that the strata in which they are embed(led 
re formed during the prevalence hi identical or similar physical con- 
ions at some time during the same great geological epoch, and that 
!y hold the same, or nearly the same,.re^t^ii?e position in the geolog- 
l column of their respective districts; For instance, although a stratum 
the Rocky Mountains, contiiiuing the remains of very nearly the 
Qe fauna as some particular subdivision of the Devonian system of 
rope, might, for aught we know, be hundreds of years older or newer 
Lii that particular division, we would have little or no room for doubt- 
: that it belonged to the great Devonian series, or possibly even to 
lie definite known horizon in that series. We could moreover very 
sitively assert, in such a case, that it would be, according to all past 
7erience, useless to seek there at any lower geological horizon for 
rkable beds of coal, or to expect to find Silurian rocks or any of their 
Juliar products above, supposing there had been no overturning of 
^ strata at the particular localities. 

3ence, although paleontology does not enable us to ascertain the 
let actual ages of rocks — when applied with due caution and skill in 
luection with a careful observance of their stratigraphical arrange- 
nt and lithological and other physical characters — it does afford the 
ans of fixing their relative ages, as well as of identifying the same 
is at diff(6rent localities, within given fields of observation, with very 
isiderable precision. It is therefore not merely one of the more iiii- 
ftant aids to the geologist in his investigations, but in the present 
^te of geological science, it is the only sure guide in classifying and 
termining the order of succession of rocks, where this cannot be done 
their actual continuity orobrvious superposition. For these reasons, 
is now the -universal practice, in all geological surveys conducted upon 
and scientific principles, to devote especial attention to this depart- 
*nt. 
In the present instance, this becomes the more particularly desirable 

*I am iiuder obligations to Professor Henry for all desired facilities while jircparing 
4 leport, at tbe Smitlisoniau lustitution. ^ 
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ill order to throw as mxwh light as possible upon questions of both sci- 
en title, and econgniical bearing, since rather widely different views are 
entertained by geologists in regard to the age and i)osition in the geo- 
logical column, of some of the rocks in Eastern Nebraska, with relation 
to tlie Coal-Measores and other Carboniferous deposits of this couutiy 
and Europe. 

This discordance f>f opinion has caused the writer to enter into more 
minuteness of detail in giving local sections, and repeated lists of fossil:? 
I'ouiid in Cixch particular bed and seam of rock seen at diftercut local- 
ities, than would otherwise have been, done. To all geologists familiar 
with our western Coal-Meiisures and tlieir characteristic organic remains, 
it may also seem superfluous to bring forward arguments to prove tbat 
no ])art of the rocks under consideraticm can either belong to the Lower 
Carboniferous, or to the Permian. My apology for discussing at length 
a question already so clear to all in this country acquainted with tlie 
subject, is the fact that an eminent foreign geologist (Professor Geiuita. 
of Dresden) for whom I have great respect, from an examination of au 
incomplete series of specimens from these rocks (and doubtless partly 
fi'oiiMiot being acquainted with the range of si>ecies and genera iu the 
Carboniferous system of this country) has referred the outcrops bere 
described along the IVIissouri in part to the Lower Carboniferous, and in 
part to the Permian. As his views on these points have probably been 
accei)ted, at least by some geologists in the Old World, it has been 
thought desirable to place before the i^eader all the facts now known 
that have a bearing on the questions at issue. 

In order, therefore, to aftbrd a fixed standard of comparison between 
the organic remains of the Nebraska deposits under consideration, and 
those of well-established horizons in the Coal-Measures of Iowa, Missoor^ 
Illinois, Kentuck}', &c., I have considered it proper to give figures a^d 
descriptions of as many of the species of these !Nebr?iska fossils ^* 
l>ossible. With this view, eleven plates of closely arranged figures hi^^'^ 
been prepared, illustrating a few more than one hundred species, helot^i' 
ing to the several groui)s, Foraminifem, Corals, Polyzoa, Brachiopo^^^ 
LameUibranchiata^ Trilobites, &c., together with a few fishes, all of wlii^*^ 
are more or less fully described in the following text.* 
• Although most of the species are known to range through the ent^ 
series, the figures of those from the several outcrops that have b^^^^ 
referred by others to widely different horizons are arranged on differ^t^^ 
plates, in order to illustrate, as far as it can be conveniently done, ^ " 
verti(jal range of the various types. To do this completely, howev ^ 
would require the repetition of most of the figures on each of the pl a/^ 
from specimens obtained at Bellevue, Plattsmouth, Rock Bluff, 'and 2^?" 
biaska City. But as the Omaha, Bellevue, Plattsmouth and lio<ik Bl '^ 
outcrops so obviously all belong to one unbroken series of Upper Co- 
j\Ieasurcs,t and are even all acknowledged by Professor Geinitz, aftei 
study of their organic remains, to be Carboniferous, the figures of th( 
fossils given are here arranged together on Plates 1, 2, and 3; thouj 
the particular locality and position of each is mentioned in the text 



* These fishes liavc been described in .i sepjiratt^ wrctiou by Professor O. St. John, 
the lov.'ii and Illinois ^eolo^ieal surveys, who has d<5Voted several ^years to the stu- 
of that branch of paleontoloj^y with Professor Agassiz, at Canibridp;c. 

t It may be proper to explain here, that by the use of the terms C^pper, Middle, ai 
Lower Coal-Mcasnre.s, wo simply mean tlie npper, middle;, and lower part« of the tn 
Coal-Measnrcs, and not any divisions that are separated by constant ])a1eontological ^^ 
physical breaks in the 8erie.>.#We have no Coal-Measnres beh)w the horizon of tf^ 
Mountain limestone of the Mississipi»i Valley, such as arc sometimes, in other coimtrit?^ 
called Lower Coal-Measures. 
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oiinection with the descriptions, and further illustrated in the aceoni- 
^aiiying sections. For convenience, this division of the series mi^htbe 
iroyisionally designated as the Platte division, from its develoi)ment in 
he \icinity of the mouth of Platte Eiver, where the various outcrops 
eem to exhibit altogether a thickness of between two and three hun- 
ired feet. It should be borne in mind, hoyever, that there is no paleon- 
ological or constant lithological break between these beds and beds 
V. and B, at Nebraska City, Wyoming, &c. ; while bed B is closely related 
»y most of its organic remains with the bed C above, at the lirst-men- 
ioned locality. 

The fossils 'figured on Plate IV, with the exception of a few noted in 
he explanations as being from outcrops on the Missouri below Nebraska 
'ity, at Brownville, Aspinwall and Rulo, believed to hold entirely, or 
a part, a position above the horizon of division C at Nebraska City, 
rere all found (at various depths) in a shaft sunk nearly one hundred 
eet, on Hon. J. Sterling Morton's place, one mile and three-quaiters 
rest of the Nebraska City landing, commencing at an elevation of 73 
eet above low-water mark of the Missouri. In regard to the exact rela- 
ions of the'beds penetrated by this shaft, to the outcrop at the Nebraska 
3ity landing, there is some room for doubts. If Professor Marcou was 
•igiit in referring the beds exposed at Mr. Morton's place, at the top of 
ihe shaft, to the lower part of the section seen at the landing, then the 
>eds passed through by the shaft must hold -a position ioimediately 
>elow the base of the section at the landing, and between the latter 
iDd the horizon of Rock Bluff section j but if the outcrop at the top of 
jhafb really holds si higher stratigraphical position than any part of the 
lection at the landing, as there are some reasons (to be mentioned in 
iTiother place) for believing, then the fossils figured on Plate IV, a« 
:he species would indicate, may belong in part to the horizon of division 
3, and in part to division B, of the section at the lauding. This ques- 
3ion, however, being involved in some doubt, it has been thought the 
t)etter plan to figure the species from the shaft on a plate by themselves, 
iistinct from those obtained at the Nebraska City outcrop 5 and this 
plate is placed provisionally between those containing the forma fi*om 
t>ed B, and the plates including the fossils from the. still lower Platte 
livision. 

The species found in division B, at Nebraska City, Bennett's Mill, and 
Wyoming, are arranged together on Plates V and VI ; while all the 
Uiown forms from bed C are arranged on Plates VII, VIII, IX, X, 
Uid XI. As we did not succeed i^ finding good specimens of all the 
numerous species known to occur in division C at Nebraska City, and 
t seemed highly desirable that they should all be here fully illustrated 
ogether, a few of Professor Geinitz's figures of species from this hori- 
<iJh have been copied, and in each instance duly acknowledged in the 
«companying explanations. 

^ Of all the species figured and described, comparatively few are en- 
*iely new to science, though many of them have not before been ilhis- 
fat^ by figures ; while the excellent illustrations of many of the others 
•ubhshed by Professor Geinitz, in his recently issued work on the fos- 
Us of these rocks (Carbonforniation und Dyas in Nebraska, 180(3), are 
ccessible to comparatively few in this country. 

As Professor Geinitz has referred a number of these Nebraska fossils 
p European species, from which they seem to me to be entirely disttnct, 
ignres of the European species to which he referred them are also given 
>tt the same plates, for comparison. These have been copied with great 
'^e, from the most reliable figures accessible, and in most cases from 
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those originally published by the authors of the si>ecie8, iu order to gi%e 
tlie student the means of forming liis own conclusions in reganl to the 
relations of the American forms to the foreign species. 

Having enjoyed an opportunity, during the spring of 1867, in con- 
nection with the Nebraska geological survey, to examine personally, not 
only in Nebraska, but througji rather wide areas in Iowa, and iK)rtionfi 
of Kansas, numerous natural sections, quarries, shafts, drifts, borings, 
&c., in the rocks from which the fossils described in this report were 
collected, some of the facts observed may be appropriately stated here, 
before entering upon the paleontological descriptions. 

Although thin beds of these Upper Coal-Measure limestones are knoini 
to exist under the bases of the hills bounding 'the Missouri Valley, a 
little above the surface of the river, for eight or ten miles above Omabn 
City, the quarry just below that place was the highest northern point 
at which these rocks were examined during the late survey. The base 
of these quarries is almost on a level with high- water mark of the Mis- 
souri, and the whole thickness exposed is only about eight feet, consist- 
ing of hard grayish and bluish gray, rather impure limestones, in four 
to ten inch layers, with more or less flinty concretions, and arenaceous 
clay partings, all showing a slight local east or northeast dip. The fos- 
sils found in theselayers were Fusulina cylindrical Scaphiocrimis (f) hemis- 
phwricusj Archceoddaris triserratus^ Productus cosfattis, P. semiretiadaM^ 
P. lang^ispinus, P. Prattcnianus^ Spiri/crina Kcntucl'ensiSj Athyris svb- 
tilita, Spirifer cameratmj and teeth of Pvripristi^ sermicircularis.* 

We were informed by one of the workmen at the quarry that a thin 
bed of black shale occurs beneath the limestone of the quarry, bat it , 
was not exposed at any place examined. The limestone is said to make 
good lime, and is well adapted to most kinds of masonry, while in hard- 
ness and strength, and the thickness of the layers, it is found to be a^ 
excellent material for door and window caps and sills. Unfortunately? 
however, the hea\^ deposits of Drilt and Loess overlying these rock^ 
add materially to the expense of working the quarries. The superin- 
cumbent Drift is at some places from 10 to 40 feet in thickness, re^ 
ing directly upon the hard, upper layer of limestone. It consists ^^ 
arenaceous clays and sand, with at places oblique planes of depositioOi 
and contiiins some pebbles and a few boulders. Above the Drift th© 
Loess rises back with the slope from a few feet to perhaps 150 feet. 

As noticed by Professor Egleston in his report of geological examiDflj 
tions made along the first hundred miles of the Pacific Kailroiid, as xrd* 
as by Dr. White, in a pai>er published in the American Journal of S^' 
ence, the upper bed of limestone at the above-mentioned quarries sha^^ 
very distinct glacial scratches. The upper layer was not sufflcieotly 
uncovered at the time of my visit to show very clearly the direction ^ 
the striae, but Professor Egleston mentions seeing them at some plaC^ 
with a direction south 8° east. Dr. White also Siiw them at other plaC^ 
ranging south 41° west by the magnetic needle, the variation of tl*® 
compass being here about 11^ east of north. From all the facts o^ 
served in this region, it is quit€ probable that a considerable thickne^ 
of Upper Coal-Measure strata, consisting of some beds of hard limestoii^^ 
has been here gi'ound off and swept away by glacial agencies, leavioif 
the ui)por surface of the remaining limestones planed off, and som^' 
tim<*s beautifully striated or even ])olished. 

As an indication of the nature of the rocks below the horizon of t\x^ 

* Tlie ouly tooth of this fish fouud at this locality was discovered by Dr. Whit<}>, tl>^ 
State geologist of Iowa, who accompanied the writer while examiiiiug those quarriol^ 
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larry at Omaha City, the following statement of the beds perforated 
a boring made at that place to a depth of four hundred feet,, by the 
nion Pacific Eailroad Company, is added : 

atement of a boring made in the Missouri Valley at Omaha City^ by the 
Union Pacifio Railroad Company ^ starting 22 feet above low-water mark 
of the Missouri,^ 



>. 


Natnro of strata penetrated. 


Depth. 




Black soil rallnyial) .................................................. 


Feet, 
20 










Sand and lime rock. [Doubtless the rock quarried below the city] 


10 


1 


Slate mixed with coal. [The black shale under the quarry rock] 


5 


I 


Fire-cla V ............................................................ 


8 








> 


Lime-rock ............ 


16 










Fire-clay 


3 








f 


Shale and lime rock .................................................. 


5 








) 


Green-saudv slate .... ...... .... ...... ...... ...... ...... .......... .... 


m$ 
i 








1 


Sand-rock with soft seams ... 


11 




• 




1 


Lime-rock . .... ...... .... .... ...... .... .... ...... .... ...... ...... .... 


29 










Ma^Tiosian Pfl limestone...... .......... ...... .......... .... ...... .... 


5 








> 

r 


Coal shitc. FBituminous shalel 


6 








\ 


Sand and limo rock 


10 








L 


Slate 


4 








9 

) 


Lime-rock with soft scams ......................'...................... 


17 








1 


Red slate with hard layers. [Red shale and indurated clavsl .......... 


31 








r 


Sand- rock .... . ...... ...... ...... ...... ...... ...... .... .... ...... .... 


4 








3 


Limp-TC^ck ^ -- T-,^-,^,. ........... .T ^-T * 


3 








) 


Bine slate ..--. 


40 


^. 






) 


Lime-rock 


24 




• 




I 


Soap-stone with hard layers lime-rock 15 inches thick. [Alternations 
ot linicstone and indurated clavl .................................. 


28 








r 


Coal slate. FBituminous shalel 


7 


,_^ 






\ 


1 irc-clav .-.. .... ..-. ..---. ..-. .----. .... ...... ...... .... .... ........ 


4 




1 




I ! 

1 


Lime-rock ....... ........ ................... 


35 







lam nntlcr obli<::ntinns to Ocncral I>o<1^. tho chief engineer of thtt Union Fadflo Bailrood, for the 
Kgoing memoraudum of tho beds paasodthrouj^h by thu boring 
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No. 


Nature of strata penetrated. 

• 


Dep 


25 


Soaivstone. rindorated clavl 


Ft 








^ 


Lime a<nd sand rock witii seams of flint 










J?7 


Black slate ......................................... 










28 


Gray soap-stone. Tlndurated clavl 










29 


Yellow soaiHstone. [Indurated clavl - 










30 


TjiniA-ror-lc 










31 














Total 


A 









In this section the names by which the several beds were designat 
by the parties who kept the memorandum of the same, are in all caJ 
retained, as I had no opportunity to examine the borings. I have, he 
ever, added in brackets a few suggestions, as it is evident some of the 
such for instance as " soap-stone,^' " gray soap-stone," " yellow soap stoD 
&c., are not applied as generally understood in geology. It is also qt 
probable that there may be some errors in the details of the differ 
seams and beds passed through, as it would be very difficult for any per 
not versed in lifliology to be always strictly right in regard to the t 
nature and composition of rocks perforated in this way, by merely 
amining the borings brought up by the auger. The nature of the r 
penetrated by the lowest 18 feet was not given in the section copi 
and I failed to get any information in regard to it. 

As we know nothing respecting the organic remains contained 
these rocks, of course we cannot positively demonstrate that they beh 
to the same general series of Upper Coal-Measures as the beds exposed 
the quarry just below the city, but it must be evident enough to any * 
familiar with the lithological characters of our western Carbon ifer< 
rocks, that they certainly correspond to no part of tbat system holdin 
position below the horizon of the Millstone grit, while they do ag 
quite well, in their general features, with portions of the Upper C< 
Measures of Iowa, Kansas, and Nebraska, a« well as of Northern 3 
souri. 

The most important fact revealed by this boring is that no worka 
beds of coal exist beneath the horizon of the Missouri Valley th 
within 400 feet of the surface. This, however, is not surprising^ as 
the investigations of these rocks in Western Iowa, Northern ^lissoi 
Kansas and Nebraska, tend to the conclusion, as will be seen further 
that there is a considerable thickness of Upper Coal-Measure strata 
that region, nearly or quite barren of workable beds of coal. As this 
question^ however, in whi(5h not only the stockholders of the Pac 
Eailroad, but the whole community of this region are interested, it u 
be hoped thai this boring will be continued on deep enough to deci 
positively forever, whether or not deep mining here can be expectec 
supply in quantity a good quality of fuel. 

The first locality south of Omaha City, at \yhich I had an opportur 
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to examine an exposure of these Upper Coal-Measure strata satisfac- 
torily, was at Belle vue, 10 mile* south of Omaha, where the following suc- 
cession of beds was observed. 

/Section of beds exposed at Bellevue^ mth an enumeration of the fossils 

found in each. 



No. 


Nature of the beds, with the fossils found in each. 


Thick- 
ness. 


11 


Heaw deDosits of Loess, underlaid b v Drift 


Ft. Tn, 

200 








10 


Hard, dark-dray sihcious limestone 


2 








9 


Bluish and drab clays 


6 








8 


Hard, dark siliclous limestone. Productuslongispinua (?), P. XcbrascensiSj 
Aviculopecten occidenialiSf Myalina subquadraia, Fuaulina cyHndrica, Spi- 
rifer planoconvexuSf Phillipsia major, and Peripristis semicircularis. 


2 


7 


Dark shale, with a 2-inch seam of good coal, showing together about 15 
inches. Spirifer planoconvexuSf «^*c. Unexposed space, about 5 feet. 


6 3 


6 


Gray and yellowish argillo-calcareous bed, splitting into thin pieces 
where exposed. 


2 6 


5 


I/iirht clay above ard dark laminfttwl ^hale below ..,,, ................ 


2 6 








4 


Liffht-irray and srreenish clays .... 


2 5 


_ 






3 


Soft yellowish, slightly gritty layer, passing into harder impure limestone. 


2 6 


2 


Very h|ird massiye gray and bluish-gray impure limestone, with Fusu- 
Una and traces of embedded oolitic particles. 


3 


1 


Yellowish, light-gray, and hard brittle whitish limestones, with some 
argillaceous layers, all below high- water mark of the Missouri. Fiuit- 
Unacylindricaj Fisiulipora sp., Arch<!^cidari8j Erisocrinus typiiSj Fencstella 

arascensiBj P. aymmetricus, P. costatuSj P, eemireticulahis, P. longiapimts (f ) 
P. Prattenanus, Rhynchonella Osagensis, Athyris suhtilitay Spirifer lincatHS, 
( — S, perplexuSy MoC,,) 8p, cameratuSj Spinferina Kcntuckensis, Tercbra- 
iula hovidens, Myalina subquadratay Pleurotomaria ephceruiata, Macro- 
ckdlus inhabiUSf Alloriama suhcuneaiaf &o. 


18 




Total thickness of Carboniferous beds .J .... 


47 -f 


^ _ 





At the time of our visit to this locality the Missouri was so high as to 
cover all of the lowest member of the section, but in 1863 Dr. Uaydeii 
and I had a fine opportunity to examine it when the water was low, 
^hile waiting there for a steamboat, on our return from an expedition 
to the Bad-lands. These lower beds were at that time best exposed 
directly above the old landing. The beds above No. 1 of the section are 
seen at various places along the shore and base of the hill for about a 
Quarter of a mile above the landing. 

The whitish, hard, brittle layers of the lower member of the above 
section, make beautiful white lime, while some of the other beds afford 
gooil building-stones. Excavations have been made at places under the 
lH.»d No. 8 in search of coal, in the dark shale No. 7, in which there is a 
tliiu seam of coal from one to two inches in thickness. This coal is of 
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good quality, bnt is of course useless, in consequence of the thinness of 
the seam. At another place a little farther up the river, an excavation 
or short drift was made in search of coal, under No. 10 of the foregoing 
section, in the clays No. 9, but no indications of coal were observed, 
though a very fine spring of clear, cool water was developed. 

It is worthy of note in this connection that the rocks forming the 
foregoing section, as well as those mentioned at Omaha, were referred 
by Professor Marcou' (see Bull. Geol. Soc. France, 2d ser., vol. xxi, p. 
132) to the Mountain limestone series. Any one, however, having the 
slightest knowledge of the fossils of our Carboniferous series will at 
once see from those mentioned in the section, as well as from those 
found at Omaha, that these beds belong to the true Coal-Measures, 
Some of the species, it is true — such as Productus semiretUmlatuSj P. 
costatus^ P. punctatii^j Hemipronites crassuSj &c.* — are known to be com- 
mon to our Coal-Measures and the Lower Carboniferous rocks, but all the 
others mentioned are peculiar to the Coal-Measures, not one of them, so 
far as known to the writer, having ever been found in the West below 
the horizon of the Millstone grit. It will also bo observed further on, 
that all of these same species, with perhaps some two or three excep- 
tions, occur together, along with other Coal-Measure forms, in the very 
beds referred by Professor Marcou to the Permian or Dyas south of the 
Platte, and the few exceptions alluded to, such as Macrocheilus inhabiliSj 
and Pleurotoinaria sphcerulata, are well known Coal-Measure forms. 

On the north side of Platte Eiver outcrops of Upper Coal Measure 
rocks, that had been previously noticed by Dr. Hayden and Professor 
Eglestou, were examined at several places along the bluffs from three 
to four miles up from the mouth of that stream. The particular local- 
ities examined are about five miles in a southwest direction from the 
exposures mentioned at Bellevue. These beds are said to rise consid- 
erably higher somewhat farther up the Platte than at the localities 
hei'e alluded to, whete the northeastward dip of a few degrees brings 
them lower. The exposures examined present the following succession 
of beds : ^ . 

Section of the beds erased on the north side of Platte River, between three 
and four miles from its mouth, tcith an enumeration of the fossils found 
in each bed. 



No. 


Composition of the beda. 


Thick- 
uess. 


12 


Drift and Loess 


Ft, In, 
150 




• 




11 


Hard, massive, light-grayisli limestone, composed mainly of oolitic parti- 
cles, and FusuUna embedded in a compact calcareous base. Syrinrjopora 
multaltenuata, Productus cosiatuSj F. Kehrascensis, Myalina subqnadraia. 


3 

1 


10 


Licht-ffravish clay - 


6 









•Professor Marcon also mentions among his collections from those rocks, Productus 
pnstuhsnSf P. ecabriculuSj Athyris pJano-snlcata and A. HoyissU, hut tlic Tiri.t two are 
almost beyond donbt, only P. symmetricus, and P, Xebrasceusis, as they apj)euriii tho condi- 
tion of casts, when broken from hard limestone. At any rate, Professor (hmutz identi- 
fies them also in the so-called Dyas at Plattsmouth. The A. plano-anlcala is the same 
Coal-Measure form described by McChesney under the name A. orbiculnria, and the 
other sp. (A, Boyisaii) was not identified by Professor Geinitz among the Bellevue 
coiloctions. 
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No. 


Composition of the beds. 


Thick- 
ness. 


9 


Hard, yellowish limestone, with some flinty concretions, and toward the 
upper part, soft decomposing isolated masses, from a few inches to 1 
or 2 feet in diameter. Froductus Prattenianus, Athyrus aubtilita, &c. 


Ft, In, 
2 6 


8 


Whitish, hard, brittle limestone, in layers 5 to 8 inches thick, with light- 
colore<I clay partings. Fuaulina cylindrical Axophyllum sp.y Scaphiocri- 
nu8 (?) hemi8phcmcu8j ArchcBOcidaris triserratus^ Synodadia JnseriaUsj Pro- 
ductus longi^nuSf P. costatuSf P, hehrascenMs^ Chonetea Vememliana, Spiri- 
far cameratuSf Spiriferina Kentuckcnsis, Athyria subtilitay &c. 


6 


7 


Light drab or grayish induiatcd marly clay. Bhombopora Upidodendro- 
%de9, AxophyUim «p., Fusulina cylindrical Scaphiocrimts (t) hemisphancHSf 
LophophyVum proliferum, Synodadia hiscrialiSj ffemipronitea crassus, 
Orthis carbanaria, Clianeiea granuUferay C\ Verneuilianay Productus semi- 
reticulaiusy P, costaiua, P. hnginpinus, Pj punclatusj BhynchaneUa Osagcn- 
«*«, Spvr\fer cameratua, S, HneatuSy Spiriferina Eentuckenaia, Athyria auhti- 
lit€L, Terebratula IxyvidenSj Champunya^ Myalina auhquadrata, &,c. 


4 


6 


• 

a. Hard, dark-crrav compact limestone 8 inches . . ^ 






d. Idght-gray indurated marlite 24 do 

c Black shale 4 do > 

d Light-gray indurated marlite 14 do 

e. Hard, uarK impure limestone 6 do 


4 8 


5 


Liflrht-flrrayish. sliirhtly critty, soft marlito 


2 6 








4 


Bluish indurated crumbling clay or marlite, stained reddish purple 


3 


3 

• 


Bluish ash-colored (sometimes stained purple aboye) soft argillo-calca- 
reous rock, becoming harder and in thicker layers below, with partings 
and irregular layers of soft yellowish marly clay, containing numerous 
Chonetea granulifera^ Rhombofwra sp., Synorladia hiaerialiaj PrSductua aym- 
meiricuay P. Ncbraacenaiay Hemiproniics craaaus, Athyria auhtiliia, Spiri- 
ferina Kentud;enaia, FuaulinOf &c. 


7 6 


2 


Black laminated shale 


e 


- — _^ 


• 




1 


Very, hard, bluish, comnact arffillaceous limestone . 


1 


" , 








Thickness of Carboniferous beds -. 


40 8 


. 







The base of this section was estimated to be about 20 feet above the 
^lley of Platte Eiver, and about 23 feet above high -water mark of the 
-Missouri. All the beds show a dip of 2^ or 3°, in a. direction to the 
^st of north. They were observed to rise quite perceptibly in tracing 
^^^ outcrops a little south of westward, up the Platte 5 though there is 
P^bably a reverse of dip farther upi 

In these rocks, here as elsewhere, the diflferent subordinate beds are 
^metimes liable to change materially their lithological characters and 
thickness within comparatively short distances, as can be occasionally 
clearly seen in following an uninterrupted outcrop a mile or so. For 
Instance, the bed of clay, No. 10 of the above section, which is C feet in 
thickness at- the particular place where the upper beds of this section 
^cre observed best developed, is reduced to a mere seam of an inch or 
^^o in thickness, or in places entirely wanting, so as to cause the bed 11 
to rest directly down upon No. 9, at other localities within less than a 
^ile further eastward. 
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It will be observed that nearly all of the fossils mentioned in the Belle- 
vue section also occur here, along with a number of other well-known 
Coal-Measure species. It is also evident that the lower member of the 
Bellevue section is represented by Nos. 8 and 9 of this section, and No. 
2 of the former by No. 11 of the latter, the clays No. 10 of this section 
not being represented at Belle^nle. This elevation of the lowest memb^ 
of the Bellevue section (which, at the time of my visit during this sur- 
vey, was entirely below the level of high- water mark of the Missouri) to 
something more than 40 feet above the same horizon, on the Platte, ina 
distance of about five miles, is a tolerably accurate indication of the 
northeastward inclination of the strata here, though farther south the 
inclination seems to be to the south of east. 

The upper limestone. No. 11, of the section last mentioned, makes 
good lime, and is much quarried and used in that way, as well as for 
building purposes, for which it is admirably adapted. Its compact, ho- 
mogeneous structure, comparative hardness (for a limestone) and uni- 
form pleasing gray tint, are qualities that render it a desirable material 
even for much of the better kinds of masonry. At present it is much 
quarried for caps and sills, particularly at Mr. John B. Ducols's place. 
In looking upon the rather rough, uneven-fractured surface of this rock, 
^nthout tbe aid of a magnifier, no one would suspect its true nature and 
composition. On examining a polished or moistened surface, however^ 
under a lens, it is seen to be composed of millions of FusuUtia and oolitic 
particles, embedded in a clear culcarebus base. These little bodies are 
so numerous that they seem to be everywhere in contact^ while they 
are so firmly cemented together that they never sepai^ate in brc^ng 
the rock, but the fractured surface shows sections of them in every con- 
ceivable direction. Larger fossils are sometimes, but more rarely, met 
with in it. 

At Mr. Ducols's quarry, mentioned above, the upi)er surface of this 
stratum is everyAvhere found, on removing the loose overlying superfi- 
cial deposits, to be perfectly planed off by glacial agencies, as farinas 
the quarry has been opened ; and it is quite probable that comparatively 
large areas of its upper surface have been thus polished and striated. 
This is a great puzzle to the quarr^meii and others unacquainted with 
geology ; but whether or not the stone-hewers trouble themselves with 
speculations in regard to its cause, they wi^sely accept the work thns 
ready-done to their hands ; for, in cutting sills and caps from the upper 
part of this stratum, they always find one side already dressed more 
truly and evenly than they can possibly do it with a chisel. But one set 
of striai was seen at this locality, and the^e ranged (by compass) south 
10^ west. No striated or polished surfaces of this kind were observed 
by me at any locality south of Platte River; but it is said that they have 
been seen at some quarries a short distance south of the mouth of that 
stream. 

Boidders, however, of several kinds of granitic and metamorphicicd^^ 
particularly of a kind of red quartzit^, showing the action of glacial 
agencies here, were not unfrequently met with in the country between 
Platte River and Nebraska City, as well as, occasionally, south of thet®- 
These are generally not of large size, though, at one place, about three 
miles from Nebraska City, in a direction somewhat west of north near 
Douuett's mill, a huge angular mass of red quartzite was seen lyiPR 
upon, or rather projecting above, the sloping surface of the ground i 
for a large portion of it seemed to be embedded. It rises some 10 or l^ 
feet above the soil, and was estimated to contain not less than 1,00® 
cubic feet, and perhaps much more. This is evidently a metamorphose^ 
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jaudstone, for nltbongb now aa extremely hard and compact quartzite 
iritbiQ, it sliows on the slightly-weathered snrfiico indications of plaups 
jf stratification. It pi-eseiits no marks of attrition, but retains all ita 
ingles and other irregularities of anrfaee wilb i-emarkable sbarpiiess, 
ibovring that it mnst have been transported from its original position on 
Qoating ice, or, at any rate, by some agency that did not bring it in con- 
tact with other rocks. Small erratic (nearly always angular) masses of 
tbis red quartzite have been noticed by Dr. White, in Iowa, and, as he 
tias suggested, there is scarcely any reason to doubt that tbey have till 
been transported upon or attached to masses of floating ice during the 
l^lacial period, from Southern Alinnesota, the nearest iK>iut to the north- 
ward where rocks of that kind are known to occur in situ. 

South of Platte River, the first exposure of the Upper Coal-Measare 
rocks of much extent seen in coming down the Missouri, is just below 
the town of Plattsmouth, where the following succession of strata may 
be seen: 

Section of the beds exposed at Plattsmouth^ with the namca of the fomls 
found jH each. 



Ko. 


Noturo of the Btratn. 


ThSck- 






I'l. /b. 














8 


sah-colorcd marly clay.coutaiDitig millious of Baulina eyl'mdriiM ; aha 
neata, Pinm pmteula, Pkillipaia major, &c. 


la 




anil coataiaiug aocoe fiiuty coacretious. 


9 


fl 












A 












4 












3 












t 

1 


Laj-CTS light-colored and yollowirfi,Biore or li«s pure limoetone, 10 to 12 
hicbes in tliickness, with light-colored and grocniah marly clay part- 
ings; tho whole paaaing down into light grayisli and whitish marly 

criiitM rerrMMSNd, Hemipnmllea trtuatii, Choaetea gnmuJifera, C. FernaHli- 


10 6 


inchrs, and tho remainder hcluw Iwiug mainly lirowuish-r^, hnt in 
places mottled witli greon. 


10 10 






49 + 





4 
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At the time we visited tLis locality, the Missonri was at nearly high- 
water mark, coverfeg all below the base of the section given above. 
Professor Marcou, however, visited it when the river was lower, so that 
he saw below No. 1 about 15 feet of blue shaly clay, with, near its 
upper part, thin layers of ferruginous limestone j the whole being with- 
out fossils. 

I found it convenient to group the beds above somewhat differentlj 
from the section given by Professor Marcou, and it will also be observed 
that there is a 4:-foot bed of soft sandstone, and 6 inches of b}ack lam- 
inated shale in the above section, not meutionexl by him. It is not sur- 
prising, however, that these should have escai)ed his attention, because 
all the beds are so liable to slide and become so mingled and obscured 
from the undermining of the softer material below, that it is very diffi- 
cult to make out the exact details of the section. Our opjKirtuDities, 
however, to make out the structure of the outcrop above high-water 
mark, were better than his, because several drifts and other excavations 
had a short time previously been made into the cliff here, by parties 
prospecting for coal, by which means much of the loose dSbris had been 
removed, so as to show more clearly the nature and arrangement of por- 
tions of the section. 

To any one having even a limited knowledge of the general principles 
of paleontology, or of the characteristic fossils of our western Coal-Meas- 
nres, it must always remain an inscrutable mystery, why Professor Mar- 
cou, after visiting this locality, and collecting most of the fossils fouikci 
in these beds, should haVe pronounced them the remains of an eio^- 
nently New Red fauna, allied to the Carbonilerous, and referred Ub.^ 
rocks to the Lower Permian. This is all the more surprising, when it i s 
borne in mind that every species, with possibly two or three exception 
yet known from the rocks above the mouth of Platte River refeired 
him to the Mountain limestone, occurs here at Plattsmouth, while evte:» 
these exceptions are well-known Coal-Measure species. In addition tr-^ 
this, by turning to the section given on page 90, of the beds expose-^ 
three or four miles up Platte River, on the north side, it will be se^^ 
that with a few exceptions the same group of fossils found in these SiO- 
called Lower Dyassic rocks at Plattsmouth, occur there beneath the sanx ^ 
beds called mountain limestone at Belle\nie.* 

But even Pfofessor Geinitz, who was, from his personal relations wit/Ii 
Professor Marcou, naturally inclined to favor his conclusions as muc2* 
as he could, soon discovered, on examining the collections irom Platts- 
mouth, that the so-called Lower Dyas at that locality was hopeless, be- 
cause, out of the thirty-three species of fossils composing this so-called 
** eminently New Red fauna,'' he found thirty to be Carboniferous forms ; 
and if he had been well acquainted with the fossils of our Coal-Measores, 
he would have undoubtedly added the other three species, as he might 
have done several others not included in the collections submitted to 
him. Indeed, so far from agreeing with Professor Marcou, in viewing 
these Plattsmouth beds as Lower Dyas, Professor Geinitz even goes to 
the opposite extreme, and places them in the upper part of the Lotrer 
Carboniferous series ; though in Ihis he is certainly in error, as I hav^ 

* I can only account for Professor Marcou's reference of this section to the Dyas, iiI>P^ 
the supnosition that the occurrence of a red bed at it« base was thouglit by him to ijjl 
dicate that it l»elonged to a widely more recent group than the BelleAnie and binahaC' v 
outcrops ; especially' as ho gives ereat weight to lithological characters. Upon th'* 
kind of evidence, however, it will be seen by turning to the section of the Omftl'* 
boring, given on page 87, that he would have to carry the Dyas down so a» not only *^ 
include the beds at Omaha, referred by him to the Mountain limestone, but so as ^ 
include more than 100 feet of strata below them. 
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elsewhere shown,* and as any one who has studied the Western Coal- 
Heasore fossils will at once see by examining the list of species, as they 
Form a group especially characteristic of our Upper Coal-Measures of 
the Western States and Territories, 

With regard to the exact stratigraphical relations of the section seen 
>n the north side of Platte Eiver, to that just below the town of 
Plattsmouth, of course we cannot speak very positively, as the beds 
cannot be traced into contact. Any one, however, who will compare 
collections of fossils from these two localities, must be at once con^'inced 
hat the rocks belong to the same series, and must be closely related. 
E'et it is quite evident that the visible dip of the rocks seen along the 
lorth side of the Platte would take them somewhat beneath the Platts- 
nonth section, though not fax below it, as the inclination of the strata 
lere is to the northeastward, while the Plattsmouth exposure is south 
>f east from those mentioned on the north side of Platte Biver. 

At another locality on the Missouri, eight miles south of Plattsmouth, 
mown as Bock Blufi*, just above a village of the same name, there is to 
)e seen perhaps the finest exposure of these Upper Coal-Measure rocks 
iny where to be found in If ebraska. The lower beds here rise perpen- 
licularly near the base from the river bank^ and less precipitously above, 
exposing, with the exception of one uncovered interval of about 18 
ieet, about 120 feet of strata. The following is a section of the beds 
seen here: 

Section of the beds exposed at Bock Bluffs on the Missouri^ with a statement 

of the fossils found in each. 



No. 


Nature of strata. 


Thick- 
ness. 


23 


Loess or bluff deposit, with possibly toward the lower part some Drift.. 


Ft, In. 
150 


is 


Hard yellowish and grayish limestones, in rather thick layers, with some 
clay partings. Fusidina cylindrioa, Meekella striato-coaUUa, Sifntrilasma 
hemiplicata, Productua coatatuSf P. temiretuMlatua, 8pir\fer lineatusy Sp, 
oameratus, Athyris subtiUta, &c. 


24 


81 


Ash- colored clay 1 foot 9 inches abore, underlaid by 1 foot hard gray 
limestone. 


2 9 


SO 


Soft ash-colored or bluish-ffray clay, 1 foot, underlaid by black laminated 
• clay, resting upon 1 inch yellow do. 


2 1 


19 


Very compact gray limestone, with an imperfect conchoidal fracture . . . 


1 6 


18 


Gray somewhat laminated clay, 4 feet seen, with a 4-foot space below 
unexposed. 


8 


17 


Soft yeUo wish-gray sandstone, becoming almost loose sand below 


5 


16 


Not well exposed, but apparently in part occupi^ by the sandstone 
seen above, witn near the middle and at the oase, some bluish clay 
seen. 


18 


13 


Dark-bluish argiUaceous limestone. Aviadopectcn oocideHtaliaf Produo- 
tfu Kehrascenaia, Edmondia giboosa. 


I 9 



* See Am. Jour. Sci. and Arts, toL xliv, second ser., p. 335. 
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No. 



14 



13 



13 



Nature of strata. 



Bloiah and ash-colored days, with near the middle a 3 or 4 inch band 
of red. 



Hard light-gray limestone, with apparently oolitic particles. AUoriama 



Bluish, ash-colored and purple calcareous clays, with many Campophyllum ; 
also Spirifer cameratus, Ziacrinua hemispkaricuSf &c. 



J^ 



11 



10 



9 



Hard light-^ray limestone, with Auloporaj Fusulina cylindrioOf Campo- 



a. 7 feet bluish, osh-colored clays ; h» 20 inches black laminated shale ; 
0. 5 feet bluish clay. 



13 



8 



6 



Massive .heavy-bedded, light-yellowish,* rather hard limestone, with 
some light-colored flinty concretioDS. ProductuB NehrasceniSt P. aemire- 
ticulatuSf Spirifer cameratus^ Avicutopecten oocidentaliSf Pinna peracuta, 
AUarisma aiibcitneat^iy Sckizodus^ Sedgwickia granosa, Edmondia aif&mn- 
oaUij Myalina SwaJlovi, Petaloduadcstructorf Peripriatia sctnidrcularisty &c. 



Very hard bluish argillaceous limestone. Chwnomya Leavenworthenais . . . 



Black laminated shale. Spirifer planoconvexus 



Licht-colored clays, with chalky concretions. Bhomhopora lepidoden- 
aroidcSf LophophyUum proliferum, fragments crinoids, flemipronites cmsma, 
OrthiM carbonariaf Chonetes granulifera^ Spirifer planoconvexuSy S. camera^ 
tuSj Spiriferinu Kentuckcnsia, Retxia punciulifera, Rhynchonella OaagenaiSf 
TerchraUda hovidenSj Pinna peracuta, Solenomya^ Nucula veniricomf 
Euomphalns rugorua. 



5 I Hard light-gray limestone, with minute rounded particles embedded.. 



1 ^ 



a 



Ash'Colored and yellowish calcareous clay or marly material. Fuaulina 
cyUndrica. 



Massive, rather compact, li^ht yellowish limestone, with numerous 
Fusnlina cyUndrica; also curious cavities, apparently loft by the cylin- 
drical stems of some marine plant, often abruptly recurved like a 
horseslioo magnet. 



Soft osh-colored marlite, with millions of Fuaulina', Fuatulipora, &c. 



lliinl, light-grayish heavy-bedded massive limestone, with great num- 
htTH of FusuUna embedded ; also Spirifer cameraiua, Productua Nebraa- 
iiuinlHy P, acmireticulatuaf P. punctatuaf P, Prattcnianua, &c. 



Tot4il of Carboniferous strata 



e 



5 



1 



10 



' 



121 



Tlio hiwor inoinbers, 1, 2, and 3, of this section, with perhaps some 
olhor ImhIh boiunith the surface of the river at the time of my visit, al- 
\\\\\M ooHninly ropresent, as suggested by Professor Marcou, the upper 
|4)irt t>r tlio Piutlsinouth section, so that the portion of the section above 
( hoMo may b(^ ri'^urded as a continuation upwards of the section seen at 
riHttMiihkuth. Pntfessor Marcou only mentions 60 feet of beds exposed 
\\v\Y\ but MM ho does not give a section of these rocks, this is probably 
oiiiv ItittMidtMl HH 11 nnigli estimate of the thickness of beds exposed £^ 
niul \m\v tlie lower extremity of the hill. By following these outcrops 
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U 



;• I 



1 ■ 



9 « 



Sitl>out 150 yards farther up the river, however, I succeeded in ascertain- 
ing the nature, thickness, and order of succession of the various beds, 
ijritli tlie exception of one unexposed space already mentioned, of about 
130 feet of rocks here, above high-water of the Missouri. 

The fact that apparently the lower beds, within 10 or 15 feet of the 
river at this locality, are found nearly 40 feet above the Missouri at 
Plattsmouth, while there is probably a full of 5 or 6 feet in the Missouri 
from Plattsmouth to this locality, shows that there must be a change in 
the dip of the strata to the southward somewhere near Plattsmouth, as 
noticed by Dr. Owen. This is also further shown by the entire disap- 
pearance of this w^hole section of more than 120 feet of rocks beneath 
the level of the river between hero and Nebraska City. The dip, how- 
ever, is probably not due southward, but apparently somewhat east of 
south. 

This section Professor Marcou also refen-ed to the Lower Dyas — that 
is, to the upper part of the Lower Dyas — while the fossils found here, 
like those at Plattsmouth, he regarded a« representing an eminently 
"SeW Eed fauna. To any person who has studied ourCarbonii'erons fos- 
sils, however, the reasons for these conclusions must be very diflftcult to 
understand, as it will be at once observed, by a glance at the lirft of 
species found in these rocks, that they are precisely the grou]> of forms 
cbaracterizing our Coal-Measures, strangely enough at some otber places 
referred by Professor Marcou to the Mountain limestone, as elsewhere 
explained. From this conclusion, however. Professor Geinitz was com- 
pelled to dissent, on examining Professor Marcou's collections from this 
iocaUty, as he very properly referred these beds to the Upper Coal-Meas- 
ires, to which they unquestionably belong. The strangest thing, how- 
ever, is, that he should have referred these beds correctly to the Upper 
Coal-Measures, and the Plattsmouth section to the Lower Carboniferous, 
'^hen of the thirty-four or thirty- live species of fossils found at Platts- 
mouth, about twenty-live also occur here at Bock BluflF, while the re- 
maining ten or eleven Plattsmouth forms not yet found at Rock Bluff, 
are all, excepting two or three that are common to the Coal-Measures 
tod Lower Carboniferous, as already stated, characteristic sj^eciies of our 
Coal-Measures, and not yet known to occur at any horizon below the 
HUlstone grit, in this country. He was doubtless led into this incon- 
sistency in consequence of not having a full series of fossils from the 
two localities for comparison, as ho seems to lay some stress upon the 
occorrence of numerous Fusulina at Plattsmouth, this fossil being gen- 
erally regarded in Eussia and Si>ain as characteristic of the upper part 
of the Ix)wer Carboniferous series. He was, therefore, evidently not 
awaieof the fact that it also occurs in vast numbers at liock Bluff, even 
to the top of the section, and that, so far as yet known, it is in this 
country peculiar to the Coal-Measures, being most abundant in upper 
portion referred by Professor Marcou in part to the Dyas, and in part 
to the Mountain limestone, and has never yet been found in any of our 
rocks below the Millstone grit. 

As at Plattsmouth, several short drifts and other excavations have 
been here made in search of coal, but, of course, without success, as 
liieie is certainly no workable bed, or even less important seam of coal, 
in (his bluff. 

Back from the Missouri about six miles, in a southwest directioufrom 
Bock Bluff, on a small stream known as Weeping Water, at a locality 
called Cedar Bluff, there is another very fine exposure of the Upper Coal- 
Meosoies, consisting in part of the same strata seen at Itock Bluff. 
Here the following beds were exposed : 

H. Ex. 19 7 
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6 



5 



3 



No. 




14 


Bluish and ash-colorcd cl 
of red. 


13 


llord lifjbt-gray limcstom 


12 


Blnish, nsb-color«'d and pii 
also Spirifer camcrntu8j j 


11 


Hard ligbt-njray limcston 
phyllum, (&c.' 


10 


a, 7 feet bluish, a.sh-color< 
c 5 feet bluish clay. 


9 


Massive .h<\ivy-beddod, 1 
some ligjbt-colorcd flint; 
ticiilatukj Spmfcr camert 
AUorisma Huhenucataj Sv 
cataj Myalina Siralhvi, 1 


8 


Very hard bluish argillac* 



Black laminated shale. J 

Light-colored clays, wit' 
droidcSf Jjophophyllitmpn 
Orthie carbonaria^ Chonvt 
iiiHy SpirifcrUm Kcntuckct 
Tcrchrafitla hovidcnsy P 
Litomphalus ruyurus. 



Hard li«'bt-';rav limestone 



4 ,' Asli-color«.'d and yellowisl 
j cyUndricn, 



>ras.«ive, rather compact 
Fumillna vifliudrica; alsc 
di'ical stems of some ii 
horseshoe magnet. 



U I Soft asli-colored marllt«, t 

1 Hard, light-grayish heavy 
bi'rs of FusiiUna embedc 
cvnitiH, P. scmireUeulatM, 



Tot^il of Corbonifei 



The lower members, 1, i 
other beds beneath the sn 
most ceit4iinly i^cpresent, 
l^art of the Plattsmoath f 
these may be regarded a 
Plattsmouth. Professo. 
here ; bat as he does nfi 
ouly intended as a loi 
and near the lower 
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No. 



14 



13 



Nature of strata. 



Thick- 
ness. 



Blaish and ash-colored clays, with near the middle a 3 or 4 inch band 
of red. 



Hard lij;ht-gray limestone; with apparently oolitic particles. AUorisma. 



It In. 

8 



1 6 



12 



11 



10 



9 



8 



3 



Bluish, osh-colored and purple calcareous clays, with many CampopkyUum ; 
also Spirifer cameratus, Zeacrinus hemi8ph(pricu8y &o. 



2 



Hard light-gray limestone^ with Aulop<>rat FusuUna cylindnoOf Campo- 
phyllumf &.C. 



1 



a. 7 feet bluish, ash-colored clays ; h. 20 inches black laminated shale ; 
0. 5 feet bluish clay. 



13 8 



■•* 



Massive .heavy-bedded, light-yellowish,* rather hard limestone, with 
some light-colored flinty concretions. Produetus KcbrasceniSf P. aemire- 
ticulatudf Spirifer cameratuSy Aviculopecten occidentaliSf Pinna peracufOy 
AUorisma suhcuneatay SchizcduSy Sedgicickia granoaa, Edmondia Bubrun- 
catHy Myalina SioaUovi, Petalodw destructor y Pcripristia scnUdrcukuisty &c. 



5 



Very hard bluish argillaceous limestone. Cha:nomya LeavenworthenMs 



Black laminated shale. Spirifer planoconvexus 



8 

71 



LiKht-colored clays, with chalky concretions. Rkomhopora lepidoden- 
droideSf LophophyUumprolifenim, fragments crinoids,£reint/>r(>R{te8 crassuSy 
Ortkis carbonaria, Chonetea granuliferay Spiri/cr planoconvexuSy S, camera^ 
tusy Spiriferina KeiUuckengiSy Retzia punctuU/era, Rhyn<ihonclla Osagensis, 
Terchratula hovidenSy Pinna peracutay Solcnomyay Nucula ventriooaa, 
ICuomphaluB rugorus. 



5 6 



5 I Hard light-gray limestone, with minute rounded particles embedded. 



4 ' Ash-colored and yellowish calcareous clay or marly material. FumiXina 
ci/Hn(Jrica» 



Massive, rather compact, li^ht yellowish limestone, with numerous 
FutfuHna vifUndrica; also curious cavities, apparently left by the cylin- 
drical 8tem.s of some marine plant, often abruptly recurved like a 



horseshoe magnet. 



2 Soft ash-colored marlito, with millions of Fusulinaj Fustuliporay &c. 



Plard, light-grayish heavy-bedded massive limestone, with great num- 
bers of FusuUna embedded ; also Spirifer cameratuSy Productus Xebras- 
ceuahy P. avmircticulatuSy P. punctatuSy P. PrattenianuSy &c. 




lO 



Total of Carboniferous strata 



121 



The lower members, 1, 2, and 3, of this section, with perhaps 8<^^j. 
other beds beneath the surface of the river at the time of my visit, ^' 
most certainly represent, as suggested by Professor Marcou, the ^Pf^^ 
ftart of the Plattsmouth section, so that the portion of the section abi"^? 
these may be regarded as a continuation upwards of the section seen ^*J 
Plattsmouth. Professor Marcou only mentions 60 feet of beds expos^^ 
here ; but as he does not give a section of these rocks, this is probabJ^ 
only intended as a rough estimate of the thickness of beds exposed 0^^ 
ami near the lower extremity of the hill. By following these outcrops 
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about 150 yards farther up the river, however, I succeeded in ascertain- 
ing the nature, thickness, and order of succession of the various beds, 
with tliie exception of one unexposed spiice already mentioned, of about 
120 feet of rocks here, above high- water of the Missouri. 

The fact that apparently the lower beds, within 10 or 15 feet of the 
river at this locality, are found nearly 40 feet above the Missouri at 
Plattsmouth, while there is probably a fall of 5 or 6 feet in the Missouri 
from Plattsmouth to this locality, shows that there must bo a change in 
the dip of the stratii to the southward somewhere near Plattsmouth, as 
noticed by Dr. Owen. This is also further shown by the entire disap- 
pearance of this whole section of more than 120 feet of rocks beneath 
the level of the river between here and Nebraska City. The dip, how- 
ever, is probably not due southward, but apparently somewhat east of 
south. 

This section Professor Marcou also referred to the Lower Dyas — that 
is, to the upper part of the Lower Dyas — while the fossils found here, 
like those at Plattsmouth, he regarded as representing an eminently 
NeW Red fauna. To any person who has studied our Carboniferous fos- 
sils, however, the reasons for these conclusions must be very difficult to 
anderstand, as it will be at once observed, by a glance at the li^t of 
species found in these rocks, that they are precisely the gioup of forms 
characterizing our Coal-Measures, strangely enough at some other places 
referred by Professor Marcou to the Mountain limestone, as elsewhere 
explained. From this conclusion, however. Professor Geinitz was com- 
pelled to dissent, on examining Professor Marcou's collections from this 
locality, as he very properly referred these beds to the Upper CoalMeas- 
fires, to which they unquestionably belong. The strangest thing, how- 
ever, is, that he should have referred these beds correctly to the IJpper 
Coal-Measures, and the Plattsmouth section to the Lower Carboniferous, 
wlien of the thirty -four or thirty- five species of fossils found at Platts- 
mouth, about twenty-five also occur here at Kock BluflF, while the re- 
maining ten or eleven Plattsmouth forms not yet found at Eock Bluff, 
are all, excepting two or three that are common to the Coal-Measures 
and Lower Carboniferous, as already stated, characteristic species of our 
Coal-Measures, and not yet known to occur at any horizon below the 
Millstone grit, in this country. He was doubtless led into this incon- 
sistency in consequence of not having a full series of fossils from the 
two localities for comparison, as he seems to lay some stress upon the 
occurrence of numerous Fusulina at Plattsmouth, this fossil being gen- 
erally regarded in Eussia and Spain as characteristic of the upper part 
of the Ix)wer Carboniferous series. He was, therefore, evidently not 
*Wareof the fact that it also occurs in vast numbers at Eock Bluff*, even 
to the top of the section, and that, so far as yet known, it is in this 
Country peculiar to the Coal-Measures, being most abundant in upper 
portion referred by Professor Marcou in part to the Dyas, and in part 
to the Mountain limestone, and has never yet been found in any of our 
^^ks below the Millstone grit. 

As at Plattsmouth, several short drifts and other excavations have 
oeen here made in search of coal, but, of course, without success, as 
t^iere is certainly no workable bed, or even less important seiim of coal, 
111 this bluff*. 

Back from the Missouri about six miles, in a southwest direction from 
^k Bluff', on a small stream known as Weeping Water, at a locality 
jUed Cedar Bluff, there is another very fine exposure of the Upper Coal- 
measures, consisting in part of the same strata seen at Eock Bluff. 
Here the following beds were exposed : 

H.Ex. 19 7 
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Section of the rocks seen at Cedar Bluff. 



No. 



23 



22 



21 



20 



19 



18 



17 



16 



15 



14 



13 



12 



11 



10 



8 
7 
6 
5 
4 
3 



Nature of strata. 



Hard, light-gray and yellowish limestone, in rather thick layers. Fusu- 
ItrMy Aihyris aubtilita, crinoid columns, &c, (An excellent building- 
stone.) 



Thick- 
ness. 



Light yellowish-gray limestone, in parts hanl, but generally softer than 
that above ; and in Irregular layers of viirious tmcknoss. 



Greenish-blue clay. 



Lii^ht-grayish limestone, more impure and less compact than the next 
limestone below. Hemipronitea crassus. 



Laminated clay, greon above, darker below 



Hard, light-gray limestone 



Light-colored calcareous marlite, with seams of whitish hard limestone 
above. 



Soft, yellowish sandstone, in some parts laminated ; possibly also occu- 
pying some of the unexposed space below. 



Unexposed, excepting a little greenish laminated clay about 4 feet above 
base. 



Brownish-red clay. 



Light-yellowish and ash-colored clays, with some thin layers of soft im- 
pure limestone. 



Brownish-red clay , 



Greenish clay. CkoneteSy Spirifer cameratuSj Campophyllwn 



Hard, light-bluish gray or whitish limestone, with green clay partings. 
Campophyllum torqaium. 



Greenish and yellowish clays 



Reddish-brown clays, with one 4-inch band of bright green 



Green crumbling clay 



Yellowish clay with light-yellow calcareous concretions . 



Hard, bluish-gray, rather pure limestone 



Soft, bluish argillaceous limestone, with at base 18 inches green clay 



Light-grayish shaly clay, with a streak of black above 



Black laminated shale. 



Dark-bluish argillaceous limestone, and indurated clay 



Total 



f7. /». 

8 



8 







1 


6 






8 




; 


6 




1 


€ 


\ 


12 







15 







3 








3 
1 
2 
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[aving but a comparatively short time to devote to examinations 
e, only a few fossils were collected from the beds in place, but the 
!>wing species were found among the debris at the base of the bluflf, 
t had evidently fallen from the rocks cropping out above, viz: Sca- 
)crinus hemisphcericniSj Zeacrinus mucrospinu.% Lophophyllumproliferumj 
npophylhim torqxiium^ Hemipronites crassus^ ChoneteSj Prodicctus Nebras- 
tisy P. costatuSy Syntrilasrna hemiplicata, Athyris siibtilita, Rhyncho- 
a OsageiisiSj Spirifer [Martinia) planoconvexuSj 8. (If.) Iineatu8^{=p€r- 
mSj McG,^) Spiriferina Kentuckensis^ the fragment of Pseudomonotis 
red on Plate II, (Fig. 9), and JEJuomphalus rtigosus. , 
his exposure was not visited by Professor Marcon, but there can be 
loubt that he would have referred it to the Dyas if he had seen it, 
t presents the same general lithological characters as the outcrops 
^lattsmouth and Eock Bluff, with some differences in the details, and 
lently belongs to the same series of Upper Coal-Measures. I am in- 
ed to believe, however, that it represents that portion of the Eock 
ff section above bed No. 9. These beds all show a dip of a few de- 
5S to the south, or southeast. 

he upper beds here afford a good building-stone, and have been found 
lake good lime, while the sandstone, J^o. 16, is at places so soft and 
►herent that it can be etisily dug out and applied to most of the pur- 
38 for which sand is used. The bed of black slate at the base of the 
ion was at one time supposed to be a sure indication that valuable 
mines might be found there, and caused the land to be Iheld, and, 
am not mistaken, to be sold, at a high price. It is evident, how- 
', that no coal of any value exists in this outcrop, 
t Wyoming, on the Missouri, twelve miles in a direction a little west 
outh, below Eock Bluff, a low exposure of rocks crops out on the im- 
itate margin of the river, showing the following beds : 

Section at Wyoming, with an enumeration of tlie embedded fossils. 



Nature of strata. 


Thick- 
ness. 


Blue and red clay, eatlre original thickness unknown. Producius 
&emireticulatu8^ Syntrilaama hejnipUoataj Athyris suhtilitaf Chonetea gran- 
uliferay Product us NebrascenaiSy Spirifer (Martinia) planoconvexusy 
Hemipronites crassus, Spiriferina KentuckensiSf Bhynchonella OsagensiSy 
PUurophorus occidentalis, Bellerophon carbonariay Euomphalus rugosus, 


Ft, In, 
4 


Hard gray, impure silicious limestone. FusuUna cylindricay Synirilasma 
hemiplicatay fragments crinoids, &c. 


2 


Light grayish ash-colorcd clay. Hemipronites crawuSy SyntriUisma hemi- 
plicatay Chonetes granulifera, Meekella striato-costatay Spirifer cameratusj 
Productus longispinuSy Spirifina KentuckensiSy Spirifer (Martinia) planocon- 
vexusy &c. 


3 6 


Massive hard yeUowish. or light-gray silicious limestone, somewhat ar- 
gillaceous below. ScnizoduSy AUorismay Pinna peraeutay Fusulinay &c. 


4 


Bluish and ash-colored laminated, calcareous clavs 


5 






Red gritty clay, passing down into a soft red sandstone, more or less 
micaceous, ripple-marked and concretionary. 


9 


Total ^ 


27 6 
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All these beds show a slight inclination to the southward or south- 
eastward. On the upper surface of bed No. 3, 1 saw the same kind of 
curious markings, apparently of the cylindrical stems of some marine 
plant (often curved like a horseshoe magnet,) mentioned as occurring in 
b^ No. 3, at llock Bluff. The beds here at Wyoming, however, appear 
to hold a higher position in the series, judging from the southeastward 
dip of the strata here and at Cedar and Eock Bluffs, than any of the 
beds at either of the former localities. Professor Marcou places them 
on a parallel with the lower part of the section seen at Nebraska City, 
and I am inclined to believe they belong to that horizon, or at least very 
near it, in the series. He includes them, however, as a part of the Up- 
per Permian, or Dyas, and in this Professor Geinit2 concurs with him, 
though all the fossils yet found here occur also inj^he very beds referred 
by the latter author at Plattsmouth to the Lower Carboniferous, and all 
but about five of them in the same beds at Omaha and Bellevue it>- 
ferred by Professor Marcou to the Lower Carboniferous ; while even the 
four species occurring here, that have not yet been found at Omaha or 
Bellevue, such as Meehella striato-costata^ Belleraphon carhonariaj Syntri- 
lasma hemiplicatay and Pinna peracutay are well-known Coal-Measure 
species. In short, there is not the slightest reason, if we can place any 
reliance whatever upon fossils in identifying and ' determining the 
position of strata, for separating this outcrop from the Upper Coal- 
Measures. 

About four miles in a nearly south direction from Wyoming, and 
three miles in a northwest direction from Nebraska City, at Bennett's 
Mill, there is to be seen along a small stream, probably 90 to 100 feet 
below the summit of the immediately surrounding country, an exposure 
showing the following beds : 

Section nt BenneWs Mill. 



No. 


Nature of strata. 


Thick- 
ness. 


4 


Hard silicious, light-gray limestone, at some places in two layers, with 
a clay parting between ; and althongh compact within, showing indica- 
tions of a laminated structure on weathered surfaces. Uhombopora 
lepidodendroideSf Fu9ulina cylindricay SyntriJasma hemiplicataf SMr{fer 
( Mariinia) planocanvejcus, Rhynchanella OsagensiSf Chonetes granul{fera,C, 
glahraj Productus longUjpinua, Spirifcr cameratuSj and teeth of Peripristis 
semicircularis. 


Ft, In. 
2 6 


3 


Li sht drab and ash-colored clavs ...... 


3 








2 


Band of soft drab argillaceous limestone, containing Productus Prat- 
tcniamis, P. punctatus, Ckonetcs granttlifera, Spirifcr cameratuSj Syntrilas- 
nuihemiplicatay Scaphiocrinus (f) hemisphcencua, MycH'ma sxihguadrata^vi- 
culopecien ocddentaliSf Pinna peracutay Allorwma suhcuneata^ Pscuaomo- 
noii8 sp., Allorisma sp. and Chomatodus arcuatus. 


8 


1 


Light grayish crumbling indurated clay, of which about two feet were 
exposed. 


2 



These beds Professor Marcou and Professor Ctoinitz regard as occu- 
pying the same horizon as those seen at Wyoming, and the lower part 
of the Nebraska City section, which is doubtless very nearly or quite 
correct. I cannot concur with them, however, in including these rocks 
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I the Permian, for the reasons already stated in regard to thcC'^yoming 
tid other ontcrops. 

About two miles down the same little stream, in an east diredtibn trom 
►ennett's Mill, the same beds are seen at a somewhat lower leyel.-in the 
ed of the. creek. Here the following fossils were found : Rham^ori 
^^idodendroid^y Fistulipora, Scaphiocrinm hemisphcericus, Hemiprimites 
rassus^ Syntrilasma hemipUcata^ Chotietes gramdiferaj Meekclla strUdo- 
9Stataj Productus seyyiiretwulutus^ P. Umgispinus (?), Athyrissuhtilita^ Spirt- 
er cameratuSj Spirifer (Martinia) planoconveoous and Platyceras. (See 
nate IV, Fig. 15, a. &.) 

The next locality at which these rocks were examined was at the Ncr 
Alaska City mnding^ where the following succession of beds may be 
leen: 

Sectian of beds exposed at the Nebraska City landing^ with an enumeration 

of the fossils found in ea>ch. 



>. 



Nature of strata. 



Thick- 
uefis. 



Loess or bluff deposit^ consisting of fine light-£prayish pulverulent sili- , UO 
cious and more or loss calcareous clay or marl, without distinct marku |. 
of stratification ; rising back to a height of 80 to • i 



Yellowish-^ay micaceous, soft sandstone, laminated or in thin lipplc- ! 10 
marked layers, excepting 12 to 15 inches of the lower part, which is , 
sometimes hard and compact ; with fragments of plants. , 



Drab, ash, and load-colored, and reddish-brown clays, with, near the mid- 39 
die, a 9 or 10-inch hard bluish-gray argillo-calcnrcons layer, weathering 
to a rusty color. Fossils numerous, particularly near the lower ))art, i 
as follows : Ehomhopora lepidodendroides, Lophophylhim proliferumj Scaphi- ' 
acrittU9 (f) hemUphcBricus, Eocidaris Hallianus, Synodadia hiserialiSf Fanes- I 
tella Shumardif Foh/pora auhmarginatay Glauconome trilineata, Lingula Sco- I 
iioa (f)f Hcmipronites crasaua, Syntrilasma liemiplicataj Chonetea glabra^ C, ' 
granulifera, Productua pertenius, Froductus longispinus {t\ P. Prattenianus, \ 
P. Ndn-aaoensiSy P. aymmetricus, P. senUretriculatuSj Uhynchonella Osagenm^ ! 
Spir\f€r cameratuSf Spir{fer (Martinia) planoconvexuSf Spiriferina Kentuck- ; 
tnmBj Athyris subtilitaf Lima retiferaj JEfiiolium avieHJatunif Aviculapccten , 
osrhonariuSj A, neglectuSf A. Coxanus, A, ocddentalis, Myalina Sicallovij ; 
M, Buhquadrata, Avicula langa^ Avicula {f) Sulcata^ AdctUopinna Amer- 
icana, Pseudomonotis radialia (i t), Nucula Beyrichi (t f)^ Xucula vcniriconaj ' 
Yoldia 8iUt8citula, Nucalana heUiatriataf Macrodon tcnaistriata, Solenomya \ 
s|)., Sotenapsis solenoideSf Pleurophorua ohlongu8, Schizodus curlusy S. JVhee- \ 
leri, Schizodus sp., Modiola subellipticaf Edmondia reficxa, E, NebrascensiSy ! 
E. (f ) glabra, Prolhyris elegans, Allof*isma (Sedgewicicia) subelegans^A, (S.) \ 
Gdnitzii, A. rcflexa, JJentalium Meekianum, Belleropkon Mantfortianus, B. | 
percarinatuSy B. Marcouanus, B. carbanaria, Euomphahis rugosus, Ortho- 
nema subiamiata, Aclis Swallovinna, Pleurotomaria Haydeni, P, sub- \ 
decussata, P. Marcouana, P. Grayvillensis, Orthoceras cribroBum, Nautilus " 
ocddcntaliSy Cythere Nt^rascensis, and Cythere sp. 



R 



Several beds of hard, light-grayish, and yellowish limestones, in layers j 12 C 
of from five to twenty inches in thickness, with soft, marly clay seams I 
and partings. Fossils : FusuHna cylindrica, Rkambopora leptdodendroidesj \ 
Lophophyllum ptvlifcrum, Erisocrinus typusj Synocladia biscrialiSj Ucmipro- i 
nitea crassuSj (h'this carbonariaj MeekeUa striato-costataj Syntrilasma hemi- ; 
plicata, Chonctcs granulifera, Chonetes glabra, Productus longispinus (t), 
P. semireticulatus, P. costatas, P. I^attenianus, P. Nebrasoensis, P. symme- 
tricus, lihifnchonella Osagensis, Spir\fer (Martinia) planoconvexus, S, came- 
ratus, Athyris stibtiliia, Betzia punctuUferOy Pinna peracuta, Myalina suh- 
quadratd, Alhrisma subcuneatay Euomphdlus rugosus, Belleropkon oordoiia- 
ria, PKillipsiq, sdtula, Cladodus mort'^'er and Deltodus (t) angularis. 
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A. 



• J 






Nature of strata. 



•b^ LVad-i^rayish aud greenish clay. 4 feet 

'^'•Keddisb-browu ferruginous, sligutly gritty, indurated clay, 4 feet ex- 
'••.posed above high-watermark. 



Total below drift. 



Thick- 
ness. 

Ft. In. 

H 



69 



• 



• V FusuUmi eylindricay mcutioDed among the fossils of bed B above, was 
rnot fomid by us in that bod immediately at the Nebi'aska City lauding, 
but it occurs iu this bed at Bennett's Mill and Wyoming; also in beds 
referred to this horizon by Professor Marcou, one and three-fourths mile 
aud two and a half miles west of the outcrops at the landing, at eleva- 
tions of from 73 to 80 feet above low-water of the Missouri. We also 
found it in a limestone cropping out of the bluff one, mile below (south- 
east of) the Xcbraaka City landing, at a higher geological horizon that^- 
bed I), of tlie above section. The following other fossils, not yet founci- 
in bed 1>, at Nel)raska City, occur iu it at Bennett's Mill and Wyoming — - 
as shown in the sections at those places : Scaphiocrinus (/) liemisphasricus — 
Ztacriniis mncrosjji nvs, Entolhnn avicidaium^ AvicuJopecten occidentalis — 
Pacudomonotis sp.. Pkurophorus occidenUdiH {?\ Peripristis semicireularu 
and Ghomatodu,H arcuatm. 

In the foregoing section I have adopted the principal divisions reoog— '^' 
uized by Professor Marcou, and for conveni(uice have also followed himtf^ ^ 
in using letters instead of numbers, to designate the several divisions^ -*• 
He made other more minute subdivisions, but however well it may be 
do this in lirst examining such exposures, with a view of keeping sep 
arate the fossils coming from each subordinate bed or seam, so soon 
we know whic^h beds are merely local modifications of color, hardness, 
&c., aud which are more persistent aud recognizable at other localities 
by their lithological chai'acters and the gi-ouping of their fossils, such 
minute local details had better, in comparing sections, be dispensed with. 
as they make the sections more complex and less easily compared. 

By a glance at the list of fossils found in the bed B, it will be at once 
seen that with the exception of some live or six sjiecies (which are 
themselves well-known Coal-Measure forms), we have here all of the veiy 
same species found in the Bellevue and Omaha beds referred by Profes- 
sor Marcou to the mountain limestone, and along with them a number 
of other species, forming altogether a group peculiarly characteristic of 
the western Coal-Measures, which Professor Marcou would also insist 
upon making mountain limestone, in Iowa, Missoiu^i and Illinois. 

This list of species, it will likewise be observed, not only includes sacb 
tyiMis Ji'*^ the foraminiferous genus Fmulina, Corals, Crinoids, Brachio- 
pods, &c., but also Lamellibranchs, Gasteroi)ods, and the Carboniferous 
and older genus PhilUpsia. as well as Carboniferous genera of fishes. 
For these reasons, I must repeat that I cannot concur with Professors 
Marccm and Geinitz, in separating these beds from the Coal-Measures and 
including them in the Permian or Dyas, merely because a few such 
forms as Psetidomonith, PluraphoruH^ and Schizodus^ closely allied to; or 
l>ossibly even in some cases identical with, European Permian species, 
are occa^sionally met with in them. 

On ascending to division C, we also meet with a lai*ge proportion of 
the same fossils found in B, along with a considerable number not here 
found in the latter division. These, however, as will be seen farther 
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OD, are nearly all species that occur elsewhere in the Coal-Measures of the 
western States. Consequently I can see no reason whatever for drawing 
any important line of division between the beds included in C and those 
of B, or for separating either from the Coal-Measures. 

The following beds were seen at Mr. Morton's and Mr. Werth's places 
near Nebraska City, but with the base of the outcrops elevated 73 to 80 
feet above the Missouri. 

Section If arid 2f rniles due west of Nebraska City.* 



No. 


Nature of strata. 


Thick- 
ness. 


5 


Slope consisting of 50 or CO feet of Loess, at the base of Avliich 8om« 
slabs of ripple-marked micaceous sandstone were seen apparently 
nearly in place. 


■ 

Ft. In. 
60 


4 


Blaiah. crreenisli and drab clavs. sbowinir about 19 feet. .' 


19 








3 


Blolfih impure argillaceous limestone, some parts very hard, others de- 
composing and shaly. FusuUna cyUndricaj Scaphiocrinus (f) hemisphnr- 
icH8y Rhonwopora lepidodendroidesj Hemipr&nitcs crassuSy Choneies granuli- 
feraj C glabray Spirifer (MarHnia) planoconvexuSy SpM/erina Kcntuck^nsiSy 
Athyria subtilitay Spirifa' cameratus, Bliynchondla Osagensia, Syntrilaama 
hemiplicaUi, Productus costatuSf P. scmireiiculatuSj P. aymmetricuSf P. Ion- 
gispinus (f ), Myalina avhquadrata, Euomphalus rugosuSy &^. 


2 


2 


Black bituminous shale, with a few inches of coal. Some of the same 
fossils in the shale as those in the bed above. 


1 6 


1 


• 

Blue laminated clay ; only a few inches exposed. 





The group of fossils found in !N'o. 3 here, it will be seen, agrees exactly, 
80 £Kr as they go, with thaj; of division B of the section at the landing, with 
the exception of FusuUna^ which is quite abundant here, but, as already 
stated, is not yet known to occur at the [Nebraska City exposures, though 
found in division B, at Wyoming and Bennett's Mill. The rocks them- 
fidves, however, do not correspond with those composing the section at the 
landing, in their composition and other characters. The clays of Xo. 4, 
it is true, might correspond to a part of division C at Nebraska City, and 
the loose masses of ripple-marked siindstone might be supposed to have 
aUdden from a bed agreeing with division D, but the other beds below 
are so different from any of those forming the lower part of the Nebraska 
Ci^ section, as to give rise to doubts as to their identity. At least 1 
saw nothing there representing the black shale and coal seen at Mr. 
Morton's and Mi*. Werth's places. 

Another fact pointing to the conclusion that the beds forming the 
foipgoing little section probably hold a higher position than those seen 
at the Nebraska City landing, is the occurrence of an outcrop agreehig 
ahaost exactly with the former, at a locality one mile below Nebraska 
City, in a southeast direction, at an elevation of 30/e(?^ above high neater. 
Here the same black shale with seams of coal is seen, with blue and ash- 
colored clays below, and immediately above it a hard bluish-gray argil- 

* Professor Gionitz alludes to the locality at Mr. Morton's as being four miles west of 
Nebraska City. I am informed, however, by the engineer who ran the level between 
the Nebraska City landing and this outcrop at Mr. Morton's, that the distance is 1| 
ittUfes, and the elevation 7:) feet. 
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la<;eous limestone 30 inches in thickness, with FusuUna-^ HemiproniteH 
erassuH and fra^rments of other fossils, while immediately above the 
limestone greenish and blnisli clays were seen for some 15 feet in place, 
with pieces of blnish argillac^ons rock lying loose. Now, as this oa^ 
crop is just about one mile from the landing, and almost exactly in the 
direction of the dip, it cannot of course belong to any position below 
the beds seen at the landing, without there should be a reverse of the 
dip, or a fault here, of which there is no evidence whatever ; while the 
beds themselves are entirely different from any part of that section. 
Hence it seems almost morally certain that this is the same limestone^ 
black shale, coal, &c., seen at Mr. Morton's and Werth's places, brought 
aown to within 30 feet of the Missouri at this place, by a gentle southeast 
dip,,the distance from Mr. Moiix)n's to this point being about two and 
three-quarter miles. If these are the same beds seen at Mr. Morton's, 
then the place they occupy here, one mile southeast of the Nebraska 
City outcrops, almost exactly in the direction of the dip, and yet at 
an actual elevation of 30 feet above the base of the outcrop at the 
landing, it would follow that the beds seen at Mr. Morton's and Mr. 
Werth's hold positions a little higher in the series than the top of the 
Nebraska City section, and of course that there is here a recurrence of 
nearly the same fauna above; division C, as that found beneath it, iix 
division B, at the landing. On the other hand, if these beds of shale^ 
coal and limestone, seen one mile below Nebraska City, are not the same 
seen at Mr. Morton's, they must hold a still higher stratigraphical posi- 
\ tion ; and, as they correspond to nothing in the Nebraska City section^ 
they would at least establish the existence of the genus Fmxilina above 
the horizon of division C at Nebraska City landing. It will also be 
seen farther on that the outcrop at Otoe City, doubtless correctly placed 
by Professor Marcou above the horizon of division C, contains great num- 
bers of Fiisulina^ with various other Coal-Measure types, and, so far as 
yet known, none of the Permian forms. , 

It is to be regretted that in sinking a sh|ift at Mr. Morton's, to a 
depth of nearly 100 feet, commencing nearly on a level with the base of 
the outcrop alluded to, no memorandum of the thickness of the variotls 
beds and seams passed through was kept. A great number of hand 
specimens of the matorial penetrated, consisting of various-colored 
clays, arenaceous matter, &c., with some limestones, were carefully pre- 
served, but, unfortunately, it was impossible to obtain any more reliable 
information in regard to the exact thickness and order of succession of 
the numerous layers penetrated than could be given from memory by 
the workmen ; while the planking up of the shaft prevented the possi- 
bility of any information of this kind being derived from a direct exam- 
ination. 

It is worthy of note here, that some of the clays shown to us from 
the shaft, agree very well, in color and other respects, with those of 
division C, at the Nebraska City landing, and some of these specimena 
also contained a group of fossils very rarely found together in any other 
horizon than that divisions-such, for example, as Chonetes glabrajAvi- 
culopecten carhonarius^ Bellerophmi Marcouianm, &c. All the fossils 
found in the material removed in excavating this shaft are figured to- 
gether on Plate IV. No coal was struck, but at near the bottom of the 
shaft a black, bituminous shale, 3 feet in thickness, containing the impres- 
sion of a Calamite, was penetrated. Immediately under this, a hard, 
white limestone, 3 feet in thickness, was also passed through. 

As a means of forming some conclusions in regard to the nature of the 
strata beneath the surface of the Missouri at Nebraska City, the fol- 
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Lowing statement of an artesian boring, made at this locality, is given. 
This boiing was made in the valley of the river, about one mile below 
the landing, commenoing about 13 feet above high- water mark. 

Mr. Croxton^s baring at Nebraska City.* 



No. 



Nature of strata x>enetrate<l. 



AUavial . 



Limestone 



Gray shales. 



Sandstone 



Lhnestono 



Depth. 



17 


In, 



2 


8 


6 





1 


4 







6 



Blue shales 







Red shales. 



15 



Limestone 



Red and boff shales. 



lO 



Limestone 















11 



Shale 



Q 



15^ 



Limestone 



13 



Bed sandstone 











14 
15 
IB 
17 
18 
19 
20 

23 
24 



Qray shales. 



8 Q 



Bed shales . 



Qray shales 



Mieaoeons sandstones 



Blae limestone 



Baff shales 



Gray shales. 



Bed sandstone 



5 



1 







20 



8 











12 







Bed shales I 3 



Blue limestone i 5 







Gray shales with intercalations of varioos kinds of rook, sulphoret of i G5 
iron (smutty, according to mines) and traces of petroleum. i 



*^e different beds passed through in this and the other artesian borings, are uum- 
iMnd from above downward ; while those of the sections examined above the horizon 
of tlie Missouri, are numbered from below upward. . . . 
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No. 


< Nature of strata penetrated. 


Depth. 


25 


Coal 


Ft. In. 
1 3 








26 


• 

Clav and shale - 


13 








27 


Red shale ..-.. . .. 


3 








28 


Calcareous sand 


1 








29 


Bhio slate i!V>ck 


1 4 








80 


Red shales . .*. • 


1 








31 


Limestone with hard seam ...i. 


10 








^, 


Black slate - 


1 








,33 


Brown shales .. .. 


3 








34 


White lim^tone, very fine texture 


6 








35 


White limo-stflme ,-^ ,--,-,^,,,,»- --^-,,,,-^,,,, , 


7 








36 


Qrav shales ...t.. 


7 








37 


White sandstone, fine texture . 


3 D 








38 


Blue limestone 


5 








39 


Coarse srrav sandstone, (salt water) 


5 








40 


Fine freestone - - 


4 








41 


Shale 


8 G 








42 


White limestone ....-.......-.- 


6 








43 


• 

Hard brown shale - 


3 








44 


Fossiliferous calcareous shale 


1 








45 


Grav soft shale . 


1 6 








46 


Calcareous sand-rock 


4 








47 


White lime or marl .- 


16 ^ 








48 


Blue limestone - . 


3 i 








49 


White shales or marl 


3 








50 


Pvritiferous rock 


8 




• 




51 


White shales or marl 


3 » 








5*?, 


Crinoidal limestone - 


"l « 








53 


Brown shale or slate .... 


8 » 








54 


Buff shale .......... 


8 9 
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Nature of strata penetrated. 



Bliio shales 



Gray and white shales. 



Gray slate 



Depth. 



Ft. 
10 


In. 



15 





2 





-2 





5 






Black slate 



Limestone . 



Total 



344 



lad no opportunity to examine the borings from this well, and have 
dy entirely upon the memorandum kept by those conducting the 
u Although it is probable, for reasons elsewhere intimated, that 
details of the section may not be exactly correct in all respects^ it 
►tless gives a good general idea of the strata penetrated, and is im- 
mt as a demonstration that no workable beds of coal exist here 
ath the level of the Missouii Valley, within nearly 350 feet of the 
ice. It also confirms other evidences of a southeastern dip here, 
use it is evident that the beds numbered 2, 3, 4, 6, 6 and 7, near the 
)f the boring, are the same as divisions A and B, of the section at the 
mg; and as they rise there nearly 20 feet above high water, and are 
found entirely below that horizon, the evidence becomes quite con- 
ve as to the dip. It also shows that the Fusulina limestone crop- 
out of the hill 30 feet above high water, some 150 yards fsurther 
1, and in the direction of the dip, must hold a position above the 
e of the section seen at the landing. 

ter leaving the immediate vicinity of Nebraska City, no exposures 
cks in place were observed, until we arrived at Otoe City, about 
and a-half miles farther down the river, in a direction east of south. 
) we saw the following beds exposed : 

Section of the beds exposed at Otoe City. 



Nature of strata. 


Thick- 
ness. 


Loess, with some Drift at the base 


Ft. In. 
40 






Soft, vollo wish sandstone 


10 






Drab and ash-colored, with seams and concretions of arenaceons matter. 


3 


Bluish laminated clays, passing gradually into the next bed below 


7 


Nearly black laminated clay or shale, with sometimes between it 
and the bed above a 6 to 8-inch bed of yellow limestone in the shale. 
Productus PrattenianWj P. longispinus (t)y Sp. (Martinia) planoco7ivexusj 
RhynchofieUa Osajfcnsia, Chonetea granultferaf Spirtferina J^entuckemiSf 
Productus 8emiretteulatu8f Hemipronitca crctaaus. 


—3 


Verv hfi r<l . <1 :i]"k-<Ta v calcareous laver ..^^ ...,.,, 


4 







\ 



108 



QNITED STATES GEOLOGICAL SURVEY OF 



No. 


Nature of strata. 


Thick- 
nesB. 


6 


Red, green, blue, and light, osh-coloFed claySy with uear the base a 
2 or 3-iQch seam of black shale. 


Fi. In. 
58 


5 


Soft, drab, marly material, becomiDg in parts hard and compact, or with 
hard, calcareous seams. Millions of Pusulina cylindrica ; a)so, Chone- 
tea qranulifera^ Hemipkronites cnuauSj Spirifer cameraiuB^ Spirijerina Ken- 
tudcensiSy Synirilaama hemiplioata, Meekella strtatfxostataj Froductua atmi- 
reUculalu9y Myalma perattenuata. 


3 

• 


4 


Light drab laminated clay, with a streak of black ; at one place seen to 
swell out, so as to form a bunch of coal, 6 to 8 inches thick, with efflor- 
escence of sulphate iron. 


1 6 


3 


Soft, incoherent, yellowish sandstone 


6 








2 


Soft, bluish, sandy shale, with large, round, and compressed oval con- 
cretions. 


5 


1 


Bluish and drab cliiys, in parts more or less arenaceous. ProductHs FraU 
tenianua. 


15 




Total, exclusive of Loess and Drift 


111 — 









It is proper to state here, that the whole of this section was not se^ 
in one uninterrupted exposure. All the beds from No. 1 up to, and i^' 
eluding 8 feet of No. 6, are seen in regular succession immediately aboV^ 
the site of the deserted village called Otoe City. The remaining porti€>^ 
above was seen in another exposure about a quarter of a mile above tl^-^ 
village, with just enough uncovered space below (allowing for a gent^' 
inclination oi' the strata) to receive the beds seen immediately abov*^ 
the vilhige, and, as but a moderate southeast dip was obsei'ved her^^ 
there is scarcely any reason to doubt the propriety of regarding the tw^^ 
exposures as directly succeeding each other in the vertical series. 

At the time this section was examined, the Missouri was nearly a 
high-water mark. I was informed by a gentleman living in the village** 
however, that the bluish-drab clays forming No. 1, continue on down 1^ 
to 13 feet farther than the base of the section as given above, and tha^ 
beneath the whole there is a dark bluish-gray limestone, of which I sa^^ 
some pieces containing JBfeniiprofiites crassns. 

If the southeast dip observed near Nebraska City is continued in tbas0^ 
direction to this place, it is quite probable that the dark-bluish gra^ 
limestone seen at low water here at the base of the Otoe City section, la 
the same seen cropping out over the black shale and coal, 30 feet above 
the Missoiui, one mile below Nebraska City.* If so, it would apparently 
make the whole of the Otoe City section newer than the beds seen at the 
Nebraska City landing. This would agree nearly with the opinion ex- 
pressed by Professor Marcou,t who, if I understand him correctly, thinks 
the lower beds here, up to No. 5 inclusive, of the foregoing section* 
the same as division D of the section at Nebraska City, and some 10 feei 



* I^fessor Marcou gives the distance from Nebraska Citjf to Otoe City as twelve 
miles south ; in this he probably means by the curves of the steamboat channel of the 
Missouri River, as it is only about five and a half miles by a direct line, and in a south- 
east direction. 

tBuU. GeoL Soc. France, XXI, new scr., p. 137.— 1864. 
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of the bed No. 6 exposed iu tbe bluflF at Otoe City, a part of the highest 
bed of the Dyas. He seems not to have seen the other beds, forming 
the upper part of the section between a quarter and a half mile farther 
up the river. He also appears to have made the identiheation entirely 
fjrom lithological characters, as neither he nor Professor Geinitz, who 
investigated his collections, mentions any fossils from this locality, while 
all of those yet known from this outcrop are, as may be seen by the 
names in the section, the same Coal-Measure types so often mentioned at 
other localities. So it will be seen we have here additional evidence to 
that mentioned ^n connection with the statement of facts observed at 
and near Kebrasku City, that there are above the horizon of division C 
at Nebraska City section, repetitions of the same Coal-Measure group of 
fossils, seen in the beds below, including millions of Fmulinaj with 
Chonetes granuUferaj Produetus semireticulutus^ P. PrattenianuSj Spirifer 
cameratusy Spiriferina KentuekeTHiis, Hemipronites crasms, Rhynchonella 
Osagensis^ Synirilasinn hemiplicatUj Meekella striato-costataj &c., while 
none of the Permian types have yet been found here ! 

At the village of Pern, five miles in southea^st direction, below Otoe 
City, about a quai-ter to a half mile above the landing, beds of light-colored 
Umestone, 12 to 18 inches in thickness, crop out of the side of the slope 90 to 
100 feet above high water. A little lower some loose masses of limestone, 
that have ai)parently slidden from the beds above, have been dug out 
for building purposes. From the disintregrated limestone, or associated 
shaly matter, we picked up loose, many specimens of Spirifer {Martinia) 
planoconvexuSj /^. cameratriSy Produetus ^ebrascensisj P. larufispinusj 
Athyris svhtilita^ Spiriferina Kentuekensisj Hemipronites crasaus, IJuom- 
phalus mgosus, &c. Lower in the hill indications of red clays were seen, 
though not well exposed, the whole hill being probably composed of the 
same, or at any rate, a part of the same, beds exposed at Otoe City. 

Less than a quarter of a mile, however, below the village of Peru, 
there is an abrupt exposure of yellowish and light-gray, soft, somewnat 
xnicaceous sandstone, with large, round and compressed or oval concre- 
tions of arenaceous matter, of considerable hardness. There are also 
very curious irregularly and obliquely arranged seams and isolated 
masses of dark-bluish shaly matter and clay. These appear as if the 
^dstone had been very irregularly eroded in places during its deposi- 
ti(m. and the shaly matter deposited iu the depressions, and then more 
Sana u][)on it again. Fragments of coal were also seen embedded in the 
Sandstone, along with stems of Calamites, and broken-up leaves of ferns. 
The sandstone can scarcely be said to bo stratified, but appears massive 
"^th the exception of some oblique marks of deposition, and the interca- 
lated seams of shaly matter. The latter are not contuiuous for any dis- 
tance, but often end very abruptly, or in other cases become much at- 
tenuated, and again swell out to a foot or so in thickness. They do not 
appear to conform to the bedding of the sandstone, but cut obliquely 
across it at various angles, and yet their laminated structure, and frag- 
ments of plants, show they were deposited in water. This exposure of 
sandstone rises abruptly from the edge of the river at high water, to an 
devation of about 60 to G5 feet, and almost certainly holds a lower 
stratiigraphical position than the outcrops of limestone seen 90 to 100 
feet above the Missouri, a short distance above the village. Its positior 
is doubtless nearly the same as that of the lower part of the Otoe City 
section, though it is jnore arenaceous here, and x>erhaps thicker. Just 
over it some red clay was seen, apparently a little slidden from its proper 
position. 
At the time of our visit, the Missouri being high, no beds below this 
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sandstone were expose<l above water. Dr. Owen, however, mentions 
seeing beneath evidently the same bed, either here or near here, a 
blaek bituminous shale, and brown encrinital limestone. 

As an additional evidence that this sandstone holds a lower position 
in the series than the limestones mentioned high in the hill above the 
village, we may mention that at a locality about two and a half miles 
west of south from here, and a mile or so back from the river, at a higher 
elevation than the sandstone, there are outcrops of light-colored lime- 
stone agreeing exactly with those seen cropping out in the hill above 
the village. In the rubbish thrown out at a quarry in these beds, we 
found Spirifer {Martinia) planoconvextis, 8p. cameratus^ Chofietes gra^ 
uUferaj Fleurophorus sp., fragments of Myalina^ Fleurotomaria sp., jBd- 
lerophon carbonaria^ B. MontfortianuSj &c. 

At Brownville, about five miles below Peru, in a direction east of south 
the following outcrops were seen : 

Sections of the various beds exposed at Brownville. 



No. 


Nature of strata. 


Thick- 
ness. 


14 


Loess risixifir back with the sloDe irom 30 or 40 to 


100 o 








13 


Dark-blnish, very fine nnctoons clay, becomlnffnearly black below, and 
weathering to drab color. Avtculapeden Jrhiteif Spirifer (MarHMa) 
planconvacus, Prodtiotua pertenuisj smaU Polyphemopnay Pleurotomaria, 
MacrocheiluSf Myalina peraitenuatay and Nuculana sp. (Seems to be 
merely the remains of a thicker bed.) 


9 « 


12 


Yellowish-gray, granular or sub-oolitic limestone ; massive, but showing 
a disposition to divide into two layers. 


S 


11 


Unoxmosed ...................... .... ................................. 


10 


XX 






10 


Whitish, soft anrillaceous limestone, 6 to 8 inches thick 











9 


Red, purple, and greenish clays • 


10 


8 


Whitish and yellowish impure limestone, rather massive. AUorimna 
subcuneatOj stems of crinoids, Bellcrophon peroarinatusy Productua Nebraa- 


3 


7 


Pumle clav. ....• . -. . 


1 c 








6 


Soft, whitish limestone ,,,. ,,-,,,,>,. , 


6 








5 


• 

Bluish clav ...... . - 


6 € 








4 


Black shale and seams impure coal, with impressions fern leaves 


1 


3 


Blue clav. with fra<nnents of coal and iron nvntes ....... .............. 


20 








2 


Black, hard rock, with crvstals calc soar 


. 2^0 









1 


Soft., yellowish micaceous sandstone, with irregular seams and alternat- 
ing laminaB of black and greenish, more or less carbonaceous and 
sandy material, with fragments of coal. Many broken leaves of ferns, 
pieces of Catomi(c8, &c. Neuropteris hirauta, Neuropteria Loschii (iden- 
tified by Professor Lesquereux), and Coprolites of some Selachian fish, 
as determined by Profes^r Agassiz. 


57 

• 
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Of the lower member of this section only aboat 25 feet were exposed 
»bove high water of the Missouri, when examined. I was informed, 
[lowever, by an intelligent gentleman who sunk a shaft into it through 
several of the overlying beds, that they penetrated it to a depth of 57 feet 
vnthont passing through it. Several persons also stated that when the 
Biissoori is low, branches and trunks of trees are seen in this rock, 
which, judging from their descriptions, are probably Lepidoderon and 
SigiUaria. 

This is doubtless the same sandstone seen just below Peru, about five 
miles in a direction west of north from here. If so, there must be a 
moderate dip in this direction, or the bed is not so thick, as it only rises 
at this place about 25 feet above high water, while its summit there 
was 65 feet above the river, and there must be 3 or 4 feet fall in the 
river in that distance. 

Of the beds filling the interval between Kos. 1 and 4, of the foregoing 
section, I only saw the upper part of No. 3, but they were described to 
us and their thickness given by the gentleman who sunk the shaft 
already mentioned, through them. 

A little below the landing at Brownville, and not more than 100 yards 
in a southeast direction from where the sandstone No. 1 of last section 
is seen, showing a thickness of 25 feet above high water, 5 or 6 feet of 
greenish fine arenaceous clay was seen at the base of the hill, not more 
than 6 or 7 feet above the level of the river. Above this greenish clay, 
about the same thickness of reddish-brown clay occurs, ^ust over the 
latter fragments of whitish argillaceous limestone were lying, as if they 
had sliddeu down from a decomposing bed of the same. Among these 
great numbers of Fusulina and Cltgnites granulifera were found loose; 
also fragments Spirifer cameratus^ Productm se^nireticulatusy &c. Above 
this some beds of red clay, and in parts green, are imperfectly exposed, 
and still higher, or about 50 feet above high water of the Missouri, some 
thin beds of whitish, crumbling, impure limestone, and light-drab clay 
are imperfectly exposed. Among the loose fragments of the limestone 
Were found Clionetes (jranulifera^ Productus semireticulatus, P. longispinuSy 
•P. Nebrascetms, and some stems of crinoids. Immediately above the 
crumbling limestone some indications of a thin bed of black shale were 
observed, while the remainder of the hill (some GO to 70 feet above) seemed 
to be composed entirely of Loess. 

It is probable all these beds of clay and limestone had slidden some 
ftom their proper horizons, as it would require a greater dip than we 
liave reason to believe exists here, to bring the whole of the 25 feet of 
^aadstone seen above high- water mark, just above the Brownville Land- 
ling, beneath the base of the hill here, only about 100 yards farther down 
fclie river. . ' 

Between one and two miles below Brownville, along the same line of 
t^lnffs, the following exposures were seen: 





Section one and a half miles below Bromnville. 




1 


Nature of strato. 


Thick- 
ness. 


8 


Loess risincr back with the sIodc from 30 or 40 to 


i^Y. In, 
10 








7' 


Blnlsh, fine clay, a few inches only remaining ; apparently same as No. 
13 at Brownville. 





6 


TeUowiali. crranular sub-oolitic limestone ...... ...... ...... .... .... .... 


10 









112 



UNITED STATES GEOLOGICAL SUHVET OF 



N9. 


Nature of strata. 


Thick- 
ness. 


5 


Ash-colored clay, with whitish calcareous seams, more or less indarated, 
with some blue and red clays below. 


Ft, In. 

8 


4 


Ycllowish-craVt impure, sab-oolitic limestone .. 


2 








3 


Red and blaish clays 


10 








SJ 


Whitish, imnnre limestone. PtxKtUctus Prattenianus ...... 


10 








1 


Red, bluish, and ash-colored clays, with loose fragments pf whitish lime- 
stone strewed along the upper part of slope from the bed above ; also 
loose Prodrntus-lonaispintis (f ), P. Nebrascenaia, Sp. oameratus. Near base 
exeat numbers of Chanetea granuUfera ; with Myalina suhqucLdraia^ 
liellet'ophon percarinatuSf &c. The whole of this bed not very clearly 
exposed. 


43 



These exposures indicate a continuation of the upiier part of tbe 
Brownville section, the lower sandstone being probably mainly below 
the level of the Missouri here. It is worthy of note that the bfeds 4 and 
6 hero agree exactly in structure, color, and composition, with the two 
layers composing Ko. 12 of the Brownville section, but here they ar® 
separated by about 8 feet of clays, represented at IBrownville, in saii^^ 
l)ositioD, by a mere seam, i^hich is at other places wanting. This illct*" 
trates the changes liable to occur in the beds of these roclS in compart 
tively short distances. 

At Aspinwall, seven miles below Brownville, in a direction slightStS 
east of south, we had an opportunity to examine various outcrops, fto^^ 
which the following section was constructed : 

Sections of beds exposed at Aspinwall. 



No. 



Nature of strata. 



Thi 



15 



Loess varying in thickness from 30 to. 



FLU 

40 



14 



13 



Grayish and drab clays, with thin seams of light-colored calcareous 
matter. 



Massive, rather hard; yellowish limestone. Numerous Myalina perat- 
tenuata; also Aviailopecten occidentalis, Hemipronitea craaaua, Alloriama 
auheuneataj Productua 2'f*in'(iacenaia, Ednw^ia Aapinwdllenaiaf JEuomphaUu 
rugaaua, NautUtta occiderUaliay &c. 



6 



12 



Bluish and drab clays, with one or more G to 8-inch seams soft, grayish, 
impure limestone. 



80 



11 



Yellowish limestone. 



1 



10 



0. Bluish clay, 5 feet 

6. Red clay, 5 feet 

c. Bluish laminated clay, 3 feet 



\ 



Bluish and whitish impure limestone. Productua langiapinua (f), Chonetea 
granuli/cray Athyria aubtilita, Hcmipronitca craaaua, Spirifcr (Marlinia) 
plnnoconirxaa, Mwkella atriato-coataia, Productua pertenuia, Productua aemi- 
reiiculatuaj Spu^erina Kcntuckenaia and a tooth of Xyartodua (t) angularia. 



13 Cr 



4 9 
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0. 


Nature of strata. 


Thick- 
ness. 


3 


Coal • ...«....•..• 


Ft. In. 
6 








7 


Clav -. 


2 




^^MSJ .•«.•••••..,....•««..•>■..... ...a •.••.•••«•...•••...••..... ..•••. 




6 


Bluish indurated clav 


4 








5 


Hard, bluish, imuuro limestono .--- ......•..•.«»...•.•....... 


1 6 








4 


Black shale 


4 








3 


Coal 


1 10 








2 


Rlniflh clav X» ^ T TT + XXT -XT. -r-X.X.TXX,Tr 


15 








1 


Sandstone, above low water ...... 


3 










Total below Loess •••.•...••...•.... 


78 10 









At the time of my examination, No. 1, and part of No. 2, of this section 
'ere concealed by high water. No. 3 was seen rather imperfectly a 
ttle below its true horizon, owing to the slipping of a part of the out- 
rop from undermining by the river. Nos. 4, 5, G, 11, and 12 were more or 
iss perfectly exposed, and 13 was very clearly seen. All the infonna- 
ioh in regard to the thickness, order of succession, &c., of the other 
eds not seen by me, was obtained from an intelligent miner who has 
lade various excavations into the hill, and stripped off the loose material 
t places, so as to be able to see all the beds in their proper positions. 
lost of these openings were covered again by slides, and the falling in 
f tiie clay, loose rocks, &c., at the time of my visit. The fossils from 
Jo. 9 were found in fragments of the rock thrown out of a shallow 
haft. 

The miner working here says all these beds have a perceptible dip 
ip the river, north or northwest, as he has determined by sinking a 
ihafb at a point a little north of the main exposure, and he thinks the 
whole section passes beneath that seen at Brownville. The dip, how- 
ever, may be local, as the beds here above No. 8 appeared to me very 
ike those composing the imperfect exposures seen a short distance 
3elow Brownville. He says the bed of coal No. 3 and associated rocks, 
igree exactly with those seen at Clorinda, Page County, Iowa, where 
le has been engaged in mining coal. 

It will be observed that this bed of coal is ttie thickest one yet seen 
n any natural exposure, or struck in any of the shafts or borings in 
iliese rocks. As near as can be determinejl'i^m specimens taken from 
ie rather weathered outcrop, it seems to M of good quality, and prep- 
ti:ations are being made to mine it. It. is not easy to determine yet, 
ifhether it can be profitably mined. It certainly could not, I should 
think, in a.district where thicker beds are accessible, as it will probably 
t)e necessary to remove most of the overlying ra|l;her soft black shale in 
forking it, in order to have a solid 'r^ that can be timbered up, 
if not to give working space. Another disadvantage is that it cannot be 
conveniently mined at the outcrop along the bluff, owing to the tendency 
of all the beds of the lower part of the section to slide down, in conse- 
Qoence of the river washing away the soft underlying beds. Gonse- 
qoently, they will have to sink a sl^aft 70 to 80 feet in depth, back fi!om 

H. Ex. 19 8 
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the river some little distance. In a conntrj like this, however, witb 
such a vast area of fertile soil, capable of sustaining a dense i>opnlatioii, 
where there is at present a deficiency of wood, it is probable that this coal 
may be profitably mined, unless better and more extensive beds may be 
found within workable distances by sinking deep shafts in Hub regioo, 
which seems doubtful. 

The rocks seen here at Aspinwall were also, like tihose at BrownviDe, 
Peru, and other localities along this part of the Missouri, referred by 
Professor Marcou to the Permian (= Dyas), but upon what evidence 
he does not say, nor is it apparent to any one who regards fossils as any 
guide in identifying rocks, as those found here consist of the same formf 
constituting the group so often mentioned as characterizing the Coal- 
Measures of the Western States. 

At Arago, about fourteen miles southeast from Aspinwall, I saw at the 
base of the hill, near 12 feet above the Missouri, some 7 inches of ydlow 
limestone, containing Productus longi^inus. and a small Myalina; and 
over this 18 inches of hard, compact bluisli limestone, containing Pro- 
ductm punctatuSy ChotieteSj Finiia^ Entolium aviculatuMj &c. Above the 
latter some bluish clays were seen, and some large masses of impure 
bluish limestone that had slidden from a higher bed, with numerous 
Fusulina^ were lying along the slope. 

Two miles above Bulo, and some six or seven miles in a direction 
east of south from Arago, the following outcrop was examined : 

Section two miles above Bulo on the Missouri. 



No. 



5 



N atnre of strata. 



Loess with perhaps some Drift seventy to . 



Massive yeUow limestone. 



Gray and yeUowish impure limestone and drab clays. 



Bluish and drab arenaceous clay with fossil ferns. Xeuropteris hirsuta 
and N. Loschii, 



Coal 



Indurated clay, caUed soapstone by the miners. (Not seen) 



Bluish laminated sandstone, ver>* soft, with thin streaks of black, and 
looking very much like No. 1 of the BrownviUe section. 



Thic^* 
nesS' 









6 
4 



8 



I did not see the whole of No. 1 of this section, it being partly ooytste^ 
by the high water of the Missouri, though I was informed by a miner ^ 
work in a drift immediately over it, that he had seen as much as 8 feet off*' 
exposed. The whole of this exposure seemed to me to have bodily slipped 
a little below its true horizon, probably from the washing away of th^ 
soft sandstone beneath by the river. This appearance is also conftrme^ 
by the statements of the miners, who informed me that the coal end^ 
and all the beds change abruptly at the end of the drift, 40 to 50 feet bi' 



The thickness, compositioih and order of succession of the beds, however: 
can be very dearly seen. Of course any attempt to mine so thin a seatts 



seatt^ 
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of ooal by drifting in and removing a portion of the clays above, will 
hardly be remunerative, and there is litUe or no reason for believing that 
it will be found materially to increase in thickness farther in the Mil. 

At another locality, one and a quarter miles south of Bulo, and at an 
elevation of about 25 feet above high water of the Missouri, a shaft and 
boring were sunk to a depth of about 76 feet. The shaft was filled with 
water at the time of our visit, but the miner who sunk it, Mr. St. Louis, 
gave the following statement of rocks x>erforated : 

Shaft and boring one and one-fourth miles south ofRvlo. 



No. 


Nature of strata penetrated. 

• 


Depth. 


1 


• 
Yellow indurated clav. called soanstone bv the miners .................. 


Ft. 
18 


In, 









2 


YeUow limestone ........*....................................... 


3 











3 


Blue clay. In this olay, lying near the shaft, we found the following fos- 
sils : Uhonibopwa lepidodenaroidea, an incmsting species of MatuUpora ; 
Polypara aubmarginata, Hemipronitca crasniSf Productm Nebrascenais, P. 
Pratienianu8f Chonetes granulifera, Syntrilasma hemiplioataj Spirtfer (Mar- 
Hnia) planoconvexuSy 8p. camtrattis, Nucula (f ) sp., Pleurophorus sp., Bel- 
lerophon Kansasensts, Bellerophon Qji.f Natioopata b^,, Pleurotomaria per- 
humeroaa, and several undetermined species of Murchiaonia. 


12 





4 


Hard, crrav limestone ..................... -.., 


11 











5 


Blue clav 


17 











6 


JAmPMtjrvnfs. ' . - ...... . ._. -♦. 


3 











7 


Blue clav bored into below the limestone .............................. 


12 













Total 


76 












In another shaft, sunk only about 30 yards south of the above, and 
commencing at a liorizon about 20 feet lower, we were informed a bed 
of coal 16 inches thick was struck at a depth of 17 feet. It seems difficult 
to account for this bed not having been struck in the other shaft, sunk 
80 near, to a depth of 76 feet. The miner thought that it was to be ac- 
conntea for by the northern dip of the strata, but this is scarcely possi- 
ble, as no evidence whatever of such high inclination of the strata was 
observed in some beds of yellow Fusulina limestone seen cropping out 
of the slope a little above the horizon of the deeper shaft, though there 
seems to be good evidence of a moderatie northern dip here. K there 
was no mistake in all the facts given, there is probably a fault here, 
thoQgh it may be the case that the disagreement between the beds ob- 
serve in the two shafts wa« produced by a sliding down of some of 
the beds penetrated in the 17-foot shaft at some distant period, when 
tike JNfemaha (in the valley of which this latter shaft was sunk) ran close 
along the base oi the hill at this place, as often takes place iu these 
loeks. 

At the mouth of the Great Nemaha, a mile or two farther down the 
Kseonri, Dr. Hayden saw an closure (the same mentioned by Dr. 
Oven) of soft sandstone rising 20 or 30 feet above the river, with above 
it a thin (5 or 6-inch) seam of coal connected with arenaceous shales. 
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containing the same ferns found over the b^d of coal two miles above 
Kulo, and at Brownviile. 

The elevation of this coal and sandstone here above the Missouri 
shows there is quite a perceptible rising of the strata in this direction, 
the same coal being only about 8 feet above the river two miles above ' 
liulo, though it had apparently slidden somewhat below its true horizon 
at the latter place. I am inclined to believe this sandstone under the 
coal the same bed seen at Peru and Brownviile, a'hd at the base of tie 
section at Aspinwall, though it may be another holding a lower position. 
If it is the same, there can be little doubt but the exposures here near 
Rulo hold a position in the series above the horizon of the Nebraska 
City section. On these points, however, more detailed examinations than 
we had an opportunity to make are desirable. 

With the completion of the observations here in the vicinity of Kulo, 
ended our examinations of the rocks seen along the Missouri in Xe 
braska, between Omaha City and the southern boundary of the State. 
As some deep borings, however, had been made at St. Joseph, IMissouri, 
and Atchison, Kansas, it seemed desirable that all the facts revealed by 
these borings should be not^ and taken into consideration in counec- 
tion with those observed along the Missouri in Nebraska above ; conse- 
quently these two places were visited on my return eastward. 

The distance between Kulo, in the southeast corner of Nebraska, and 
St. Joseph, in Missouri, is, by an air line, about thirty-three miles, the 
direction from the former to the latter being nearly due southeast* 
Along this inter\'al I made no examinations, though it is e\ident Uto^ 
the observations of Dr. Owen, Professor Swallow, and particular^ 
those of Mr. Broadhead, that Coal-Measure rocks, characterized by tl^® 
same fossils already so often mentioned, form, witli the overlying Loe^^ 
the hills bounding the Missouri Valley, as above Kulo. It is probabl*' 
however, that the rise of the strata below Rulo brings up a consid^^* 
able thickness of rocks between that place and St. Joseph that are n^^^ 
seen at or near Rulo. If I understand Mr. Broadhead^s section cc^^* 
rectly, he recognizes about 700 feet of strata altogether, as rising C^-P 
between the sandstone at the mouth of Great Kemaha and St^ Joseph' 
Missouri. From his description of these rocks, I have little doubt th^lj:^ 
they include the whole or a part of the Nebraska City section, and ^^ 
of the beds bored through at that place, composed in pait of the Ko<^^ 
Bluif and Plattsmouth sections. There may, however, be here a coi^ 
siderable thickness of intercalated strata not represented as far nort^ 
as Nebraska City, as there are evidences of a thickening of the seri^^ 
toward the south. The fact that all of these rocks rise up from beneatJM 
the sandstone at Nemaha, which may be the same seen at Pern, believe^ 
to hold a higher stratigraphical position at least than the di\ision C a."^ 
Nebraska City, favors the view expressed, while the few fossihi mem-^ 
tioned by Mr. Broadhead in these rocks at least show them to belong 
mainly to the same Coal-Measures series. These are, FmuUna cylindrica"9 
Chwtetes, Hemipronites crcutsusj Syntnlas7na hemiplwata^ Productus Nebra^^ 
cen^is^ P. FrattenianuSj Athyris suhtiliMy Spinferinu KentuckensiSj Myalin€^ 
subquadrata and Aviculopccten carboni/erus, Mr. Broadhead used di£^ 
ferent, but synonymous, names for several of these fossils. 

While at St. Joseph I visited a place about one mile, a little west o^ 
north from the city, where a shaft had been sunk (commencing, per-' 
haps, some 70 or 80 feet above the Missouri) to a depth of about lOCF 
feet, in search of coal. Judging from the material thrown out, for mop^ 
than half the distance it had penetrated through Loess, of which ther^ 
are heavy deposits here. Bpn«ath this they struck fine, rather brigh<^ 
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idarated clay, more or less laminated, and showing some minnte 
3 of mica on the partings. This evidently belongs to the coal 

and not to the Drift or Doess. From the quantity thrown oat, it 
pobably penetrated to a depth of about 40 feet, and of course below 
vel of the Missouri, without passing through it, or striking any 
r beds of limestone, or other hard rock, 
mother locality two miles south of St. Joseph the deep boring, to 

allusion has' already been made, was sunk. For the following 
lent of the various beds penetrated, and for the privilege of exam- 
specimens of the borings from most of the beds, I am under obli- 
8 to T. B. Weakley, esq., of St. Joseph, one of the gentlemen at 

expense the boring was made. 

\of a boring two miles south of St. Joseph^ 60 feet above high water 

of the Missouri, 



Nature of strata penetrated. 



)oee surface material. [Loess and soil] 



ue clay, (with sj^ecks of mica) 



indstono 



lapstone. [Indurated clay] 



imcstone 



lapstone. [Induratexl clay] 



ate 



lal 



.tnminous shale . 



imcstone 



ate 



imcstone 



lack slate 



Imestono 



lack shale or slate 



imestone 



ate 



imestone 



anl soapstonc. [ Indurate<l clay ] , 
mdstonc 



Depth. 



Ft. In. 
21 



74 



16 



10 











2 



— 1 2 



6 











2 



4 6 



5 6 



1 



14 



3 



2 6 
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Xo. 


Kottire of strata penotrsteil. 


Depth. 






n. u. _ 










LmeMnie 






















24 


Slnieli-sray limestone , 


IS 




D1-, 




































Li tatone 


































„ 




» > 
























1 B 












3 B 












4 ( 








3fi 




16 « 








3 




















T) 
















4 
























3 
























r"ir^ 








^T 




T 












3b c 










Limestone 


10 « 












1-^. * 












"iT^ 












1% -^ 
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The bed of blue clay (No. 2 of the boring) is almost certainly the same 
xock in tbe shaft, one mile above St. Joseph, as the borings from it 
^ree well with the clay thrown out at the dhaft. It is probably the 
lost extensive bed of that character in the whole series, and may possi-. 
ty represent the 40-foot bed, No. 19, called " blue slate," in the Omaha 
>ring. 

Between St. Joseph and Atchison, Kansas, I had no opportunity to 
ake any examinations; but Mr. Broadhead's explorations of these 
►cks along the Missouri side of the river show a continuation of the 
^me great series of Coal-Measures without any workable beds of coal, 
be disUmce between these two places is, by a right line, about seventeen 
lies, and the direction from St. Joseph to Atchison very nearly due 
►athwest. 

At Atehison, and along the bluffs between there and "Eiverside," the 
tsidence of Mr. George Scarborough, just above the village of Sumner, 
id three miles below Atchison, I had an opportunity to make out very 
itisfactorily (with the exception of one unexposed interval of 17 feet) a 
)ntinuous section of Coal-Measure beds, altogether more than 175 feet 
I height above the Missouri. 

During my examinations here, I was materially aided by Mr. Scar- 
orough, whose taste for geological and botanical investigations had 
reviously led him to explore the surrounding country, so as to be able 
direct my attention to the best exposures, and otherwise to assist 
16 in making out the following section of the rocks at this locality. 

lection of the roclcs exposed at Riverside^ Kansas^ and along the river bluff 

between there and the Atchison Landing. 



fo. 


Nature of strata. 


Thick- 
ness. 


22 


Slope, probably Loess, to the snmmit of highest point, known as Prospect 
HUl. 


Ft. In, 
27 


21 


Rongh, yellowish limestone, splitting into thin pieces on weathered sur- 
faces ; great numbers of FusuUna, 


2 





20 


Blue clay b6low, yellow aboye 


2 





^ _ 






19 


Two layers yellowish-gray limestone with 18 inches clay between 


5 


6 


18 


Ash-colored clays with Chonetes aranulifera.. !..... 


2 


6 


« 






17 


Black, thinly laminated bituminous shale 


2 


6 


— , _ 






16 


Hard, impure, yeUowish-cray limestone ............................... 


2 





^.^ 






15 


Blue clay 


6 





■ — ^ 






14 


Soft, yellowish limestone 


3 





.... 






13 


Grayish limestone weathering to yellow, in two layers, upper 1 foot, 
lower 20 inches. Fusulina, 


2 


8 


12 


Bluish and ash-colored, more or less laminated and sandy clays, with 
near the top a 2^inch seam of impure coal, or carbonaceous matter. 


11 


6 
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No. 



11 



10 
9 

8 



Natnre of strata. 



Yellowish and gray or blnish-gray sandstone ; some parts very soft, Tmt 
a few layers very hard and breaking almost like quartzite; the soft 
part sometimes laminat/ed, and in othei-s lu 10 to 12 inch layers. 



Unexposed. 



Hard, bluish-gray, impure limestone. Productua XebrascemiSf P. per- 
teniusy Chonetea granuliferOy Aihipria subtilita. 



Unexposed space 



Hard, bluish-gray, impure limestone, some parts argillaceous, others a 
little arenaceous. Productus XcbraaceMie, P, PrattenianuSf Athyi'ia sub- 



iUita, 



Bluish laminated clay, with near the top two or three hard calcareous 
layers. 



Bluish and light-grayish limestones, weathering to yellowish, in irregu- 
lar layers, with thin gray and ^-ellowish partings. Many FiuuUnay 
Produistus NebraaoendiSy P, PrattenianuSj Spirifer oameratu8y Sp. Uneatus (tjj 

* Aihyria auhiiUta, Pinna peracata^ Avioula longa, AUorisma aubcuneatay 
Syntrilasma hemplwakif ikhizodua, and te^th of Cladodtta. 



Yellowish and drab laminated clays . 



Black, regularly laminated shale 



Hard, bluish-gray, argillaceous limestone, weathering to yellowish in 
places. FuauHna cylindricaj Hemipronitea crasaua, Choneiea glabra. Pro- 
ductus PraUenianua, P. longispinus {i)y Edmondiaaubtruncatay Aviculopecten 
occidentaliay Bellerophon craaauay &,c. 

Bluish and drab -colored, more or less laminated, clay, with near the top 
many Chonetea granulifera; also Myalina sp. 



Total Coal-Measures. 



Thielc- 
ness. 



It 
23 



17 





% 


6 


21 







2 


« 


• 

2 


^ 


1 


^ 


42 


(F 



175 6 



Eight oY ten feet of No. 1 of tbis section were under water at the time 
the examinations were made, and the nature of that part was learned 
from IVIr. Scarborough and other persons at Atchison. At the Atchison 
Landing, the top of the heavy stratum of limestone, 'No. 5, which forms 
a well-marked horizon, is a little more than 65 feet above high water of 
the Missouri, while at Mr. Scarborough's place, (Riverside), three miles 
below Atchison, in a direction east of south, its upper layers are 100 
feet above high water. Allowing 2 feet for tlxe slope of the river sur- 
face in that distance, it would leave a difference of 37 feet in the actual 
elevation of the various corresponding beds at Atchison and Riverside, 
showing a dip here to the northwestward of a little more than 12 feet to 
the mile. 

At first I was unable to reconcile this with the boring two miles below 
St. Joseph, at which point it seemed probable this conspicuous bed of 
limestone should have been struck in the boring near the level of the 
Missouri. On reflecting, however, that the direction from Atchison to 
the locality where the ^ring below St. Joseph was made, although up 
the river, is not north, but a little east of northeast, while the dii) of the 
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strata here is northwest, or possibly a little west of northwest, it will be 
seen that the heavy bed of blue clay stnick in the St. Joseph boring, at 
an elevation of 39 feet above the Missouri, almost certainly holds a 
stratigraphical position a little below the horizon of the 16-foot bed of 
limestone mentioned above. This conclusion is strengthened by the oc- 
currence of a heavy bed of bluish and drab laminated clay beneath the 
16-foot bed of limestone at Atchison, as well as by the fact that another 
boring at Atchison, commenced 22 J feet above high water of the Mis- 
H>nri, and about 12 feet below the above-mentioned limestone, after 
passing through 15 feet of loose earth and fragments of rock (debris of 
the limestone in the hill above), struck shale, or laminated clay, and 
passed through a thickness of 11 feet of it. The " conglomerate rock," 
So. 3, 5 feet in thickness, mentioned in the memorandum of the Atchi- 
son boring, beneath the laminated clay, is doubtless the same sandstone, 
Sfo. 3, of the St. Joseph boring, with some of the very hard concretions 
so often seen in the sandstones of this series. The want of exact agree- 
ment of thickness and composition of this and other beds penetrated, is 
easily accounted for by the changes so common in the lithological char- 
acters of the beds composing this series, and the different methods of 
grouping the subordinate beds, at the two borings. 

For the following statement of the boring at Atchison, I am under 
obligations to George W. Glick, esq., of Atchison, the president of the 
company that sunk the boring : 

Baring at Aichisa^iy Kansas j commencing 22^ feet above high-water marJc of 
the Missouri / made by the Atchison Coal Company^ 1865-^66. 



No. 


Nature of strata penetrated. 


Depth. 


1 


Loose earth imd framnciits of rock 


Ft, In. 
15 


• 






2 


Shale, riaminated clav^ ............................................... 


11 








3 


Concriomftrfttft rock, fso co-Hftd l>v the "worlfmenT - m,-.^-* T-r^-,^-,.-,,^^,, 


5 








4 


Bitaminoiis shale 'with a little coal 


19 


. 






5 


Sandy mixed shale \ 


82 








6 


Hiird limestone .•...•»••• -. 


8 


, ^ 






7 


Grav shale ...-. ...-. ..* ........ ................ 


1 6 


_ _ 






. 8 


Sandstone, verv hard 


2 1 








9 


Sand and shale 


7 








10 


Shale, clayey and sandy ..,.« 


27 








U 


Dark-brown clay, with small seam of coal - 


8 








12 


Sandy shale 


1 








13 


Gray shale with sand-rock at bottom .................................. 


7 


..^ 






14 


Bitnniifionft shale .,., ,,.. .......... ...... .,,,.. .....r.r....^^ 


6 








15 


l^ffrd lim«-To«lc - - ^_ - 


21 






• 


16 


Soanstone. Flndurated clay 1 .......................................... 


—1 6 
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So. 


Natare of strata. 


Dtptli 


























































































i 




















SJ6 




. 










Lime rock 


























3 
































3-J 


Hard liine-roct — 


1 


























35 




3 
















Rli 1 




































Li rodk 
























Injck 























If I am not mistaken, this boring, aa alfetuly snggeatecl, coiuinence^ 
at very Tieiir the sjime geological tiorizou as that at St, Josejib, and, a^ 
far as it went, merely explored, at least in part, the same ground as th**' 
penetrated at St. Joseph, allowing for the tliiuuiiiij out of some uuim" 
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>ortant beds, and the thickening or change in the composition of others, 
f so, the money expended on the Atchison boring added little or noth- 
ng to the information developed by that at St. Joseph. If it is, there- 
ore, desired to make further explorations at either of these localities, I 
rould advise that the St. Joseph boring be carried 500 or 600 feet 
ieeper, and if a workable bed of coal should be struck there, it may 
easonably be expected to exist at not far from the same depth beneath 
Ltchison. 

Having thus given a somewhat detailed sketch of the various natural 
ections of tliese rocks seen along the Missouri, in Nebraska, below 
^maha City, together with statements of the thickness, order of suc- 
ession, and included fossils of the numerous subordinate beds, along 
ith the facts revealed by the several shafts, drifts, borings, ana other 
xcavations examined, it will be interesting to consider the vertical range 
f the different types of organic remains so often mentioned, and their 
^lations to those of our Carboniferous rocks elsewhere, with the view of 
lirowing some light upon mooted questions respecting the age of some 
f these Nebraska strata. 

In order to.i'acilitate such a review of the range of the foifeils already 
lentioned in detail in their proiKjr places in the several sections given, 
be following tabular list of all the species has been prepared. With 
egard to the abbreviations, Kans., Mo., lo.. 111., W. Va., and Ky., inserted 
1 the columns after the names, it is perhaps scarcely necessary to 
xplain that they are used instead of the names of the several States, 
J^ansas, Missouri, Iowa, Illinois, West Virginia, and Kentucky.* ' 

The other columns designate localities in Nebraska at which the vari- 
us species have been found. For the species found at Nebraska City two 
eparate columns are used, to show which forms occur in the division B 
lid which in C, the line of separation between these two divisions being 
aore strongly marked upon paleontological grouAds at this, particular 
ocality than others, though in some parts of the West the fossils of 
)oth divisions are, with few exceptions, kn^wn to range through the 
vhole series. 

As it would be inconvenient, as well as unnecessary, for the proposed 
)bjects of comparison, to give a separate column for each of the numerous 
localities at which the fossils enumerated were found, only a few of the 
oaore prominent localities are thus noted, and the^e are the particular 
localities at which the outcfops occur that have been by Professors 
Marcou and Geinitz referred in part to the Lower Carboniferous, and in 
part to the Coal-Measures and Permian (= J)yas). In the column on 
&e right, some additional localities are also occasionally noted, and of 
these it is proper to remark that the outcrops at Otoe City, Aspinwall, 
Brownville, and Peru are believed to hold a higher position in the series 
than division C, at Nebraska City. That at Otoe City was so regarded 
hy Professor Marcou, in which opinion I am, as elsewhere stated, in- 
^ined to agree with him, and thei'e are equally good grounds for be- 
heving the beds seen at Peru, Aspinwall, and Brownville are in part 
or entirely upon the same horizon, or very near it, as these Otoe City 
outcrops. 

* The comparatively sniaU iiumlM>r of imnois, Missouri, Iowa, Kansas, and Nebraska 
9^ie8, noted in the Kentucky column, is duo to the fact that little attention was 
JJ^oted, during the progress of the Kentucky surrey, to collecting fossils. So far as the 
^^Q&l^Measnre fossils of Kentucky are known, however, the remains of both animals 
M plants agree very closely with those of Illinois, as might be expected from the 
<xact correspondence showii by Lesquercux to exist between the various beds com- 
P<^g this series iu these two States. . 
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Tke Inseparable linking together of all of these Nebraska rocks unf 
consideration, by their organic remains, as well as their identity wii 
the Upper Ooal-Measures of Iowa, Illinois, and other neighboring Stats 
is so clearly exhibited in the foregoing list, as to render any extende 
comments upon these points almost unnecessary. Some concladin 
remarks, however, may assist in making these facta more manifest I 
those who may not have the time, or inclination, jully to analyze th 
list. 

In the fli'st place, it may be remarked, that as Professor Geinitz, tb 
paleontological authority to whom Professor Marcou submitted bis co 
lection, now concedes that the Rock Bluflf and Plattsmonth section 
(which had been by th^ last-mentioned author referred to the Permiaii 
really belong to the Carboniferous, the only questions that need be dii 
cussed here are, whether Professor Geinitz was right in referring th 
Plattsmonth beds to the Lower Carboniferous or Mountain limeston 
series, instead of to the Upper Coal-Measures, as he correctly referred th 
Eock Bluff section; and whether or not he and Professor Marcou ax 
right in placing the Wyoming and Nebraska City outcrops on a parsllc 
with the Permian or Dyas of Europe f 

In regard to the first* question, it is only necessary to repeat, that on 
of thirty-six species known from Plattsmonth, twenty-five (includin 
millions of Fusytlina), as may be seen by the list, also occur at Koc 
Bluft'5 while the remaining eleven Plattsmonth si>ecies not yet found « 
Rock Bluff, with one or two exceptions, may all (like the others) bo see 
to occur in the Upi)er and many of them in the Lower Coal-Measures < 
Illinois, Iowa, and other neighboring States. In addition to this, of a 
the species yet known from both of these localities, only some fot 
or five (and these are forms, in this country, common to both the Coa 
Measures and Lower Carbonif(?rous) have ever Oeeu here found at an 
horizon below the Millstone gi*it. It is true, a larger proportion tha 
this of these fossils agree in their afiinities with Eurq2)ean Lower Ca: 
boniferous forms ; but the fact that the rocks in which they occur, i 
Kansas, shade without any defined physical or paleontological breal 
into the Permian ahovejought to fee convincing evidence that these Piatt 
mouth beds cannot be properly included in the Lower CarboniferoB 
series.* This is also clearly shown by ther identity with the Upper Coa 
Measure beds of Iowa and Illinois, which in the latter State, can fc 
traced without interruption southward to where they and other sti 
Lower Coal-Measure strata, containing, along with most of the same an 
mal types, the remains of a well-marked Coal-Measure flora, test direct! 
upon extensive deposits, 300 or 400 feet in thickness, of Millstone grit 
while beneath the latter, we have a great series of massive limestone 
and other strata, corresponding completely, not only in their physiw 
characters and position, but also in the affinities of their entire gioii 
of fossils, with the Mountain limestone of Europe. 

By a glance at the foregoing list, it will also be seen that the sam 
reasoning applies, with equal force, against Professor Marcou's referenc 
of the outcrops above the mouth of Platte Iliver, at Bellevueand Omahs 
to the Mountain limestone ; since of the twenty-six 8i)ecies of fossil 
now known from these localities, twenty-four are the common forms < 
our Coal-Measures, while none of them, excepting a few that are we 

* Since this was written, Dr. White, tli^ able State geolociBt of Iowa, baH, in his repcir 
shown in the clearest manner i)ossibIc, by sections across that State from the Mississip] 
Kiver to the Missouri at Plattsmonth, that the rocks along the latter stream, at an 
near Plattsmonth, reaUy belonjy; to the Coal-Mcasnres, and that there are no Low< 
Carboniferous rocks there withm one thousand feet or more of the surface. 
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>\m to be .common to the Goal-Measures and Lower Carboniferous 
ks of the West, have ever bc^n found below the horizon of the Mill- 
ne grit Indeed, all but three or four of them (which are themselves 
il-known Goal-Measure species) also occur in the Plattsmouth beds, 
jrred by Professor Marcou to the Lower Dyas. He has, it is true, 
(le an effort to explain away thi&f latter fact, on the ground that most 
the fossils known to him £rom Omaha and Bellevue are Braehiopodaj 
ich he thinks cannot be relied upou in the identification of strata, 
ing to their great vertical range. We now know, however, from 
86 very beds at Bellevue, as may be seen by the foregoing list, the 
lellibranchiate genera, and Goal-Measure species, Myalina stibquad- 
dj and AUorisma subcuneataj both of which occur in the very beds 
arred by him elsewhere to the L^pper Dyas. Again, we have the crus- 
eau genus and Goal-Measure species, Phillipsia major of Shumard, 
h, from these so-called Mountain limestone beds of Belle^Tie, and 
m the so-called Lower Dyas of Plattsmouth. Still further, we have 
01 the Bellevue beds the well-known vertebrate Goal-Measure species, 
^ipristis semidrcularis^ which, strangely enough, supposing Professor 
Tcou correct, also occurs at Nebraska Gity and Bennett's Mill, in the 
called Upper Dyas, and at Rock Bluff, in the upper part of the so-called 
wer Dyas (see Plates III and IV). So even if we admit that the 
timony of tbe Braehiopoda may be, in some cases, less reliable than 
it of a few other types, we cannot ignore it when directly corroborated 
that of the lamellibranchiates, trilobites, and fishes. I can , therefore, 
J no reason whatever for separating these beds from the Goal-Measures. 
We come now to consider the propriety of Professors Marcou and 
Muitz's reference of division B of the Nebraska Gity section, and at 
yoming and Bennett's Mill, to the Upper Dyas, or more properly to 
e Dyas at all. As shown in the list we know altogether from these 
ds about forty species of fossils, of which twenty, or one-half, are com- 
on to the same and the outcrops above Plattsmouth, referred by 
:t)fcssor Marcou to the Mountain limestone. Thirty of them also occur 
tbe Plattsmouth and Kock Bluff strata, the first of which are placed 
' Professor Geinitz in the Lower Garboniferous^ and the latter in the 
pper Goal-Measures; while thirty-seven or thirty -eight, nearly the 
lole, consisting of Fusulinay polyzoa, corals, crinoids, brachiopods, 
tnellibrahchiates, trilobites, and fishes, are found in the Upper, and, in 
krty the Lower Goal- Measures of Iowa, Illinois, and other neighboring 
ates ; and none of them, excepting a very few forms that are common 
our Goal-Measures and Lower Garbouiferous rocks, have ever been 
and in the latter in this country. Hence it seems to me clearly mani- 
it that there is no reliable paleontological evidence for separating' 
ese beds from the Upper Goal-Measures. The only fact that gives the 
ghtest show of reason for such a conclusion is the occurrence in them 
the gQuevaPseudomonotia and S^nocJoiJia, with species resembling Per- 
iitti forms of the genera Schizodus^ Pleurophorus^ Ntunilanaj &c., but it is 
:oeedingly doubtful whether any of even these fossils are specifically 
entical with any known Permian form. The 8ynocladia is certaimy not 
9 while it, and all the others, ato well known to range far down into 
^questionable Goal-Measures of the West, even below the horizon of the 
cks referred by Professor Marcou to the Mountain limestone above 
iattsmouth. For instance, a bed of limestone at near the level of the 
ittouri, at Leavenworth, Kansas, in which a P9eudom<motis^ nearly allied 
^ P. speluncaria^ is known to occur, has been by Professor Swallow, 
ho carries the line between the Upper Gosd-Measures and Permian in 
luit State several hundred feet lower than any others in this countiyi 

H. Ex. 10 ^9 
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p1a<;ed some 700 or 800 feet below the base of the Permian; in the 
Middle Coal-Measures. Dr. White, the State geologist of Iowa, ateo 
iinds this genus neai* the middle of the Upper Goal-Measures in that 
Stiite. Professor Marcou would doubtless go around this difficulty by 
including all the strata in the Permian, as far down as a single one of 
these Permii^n types is known to range, regardless of all the other aflsch 
elated fossils. But in this he would be met by a still greater difficalQr 
in having to include in the Permian the very same beds he at otber | 
places refers to the Mountain limestone, and at some places, as it i 
Leavenworth City, even still lower strata than those so referred by him. 

But if these few fossils were known beyond 'doubt to range no lower 
in the series than division B of the Nebraska City section, and it coal^ 
be positively demonstTtited that they are all specifically identical with 
well-known European Permian species, should they alone set aside att 
the overwhelming weight of evidence of all the other thirty-odd asa^* 
(dated Carboniferous species, including such Carboniferous and old^^ 
genera a^ Fmulina^ Lophophyllum, Campophyllum^ Solenapsis, true OrMS'9 
FhiUipHiaj CladoduSj ChomatodtiSj Peripristis^ &c.! I should think n^^ 

There being, therefoix*, no reason whatever for separating division ^^ 
with its numerous uudoul)ted Cgal-Measure species, from the Carbonif(^-^ 
ous, the next question to be considered in this connection is, wheth 
there are any sufficient reasons for di'awing an important division 
between the beds B and C. For the solution of this question we mu 
again appeal to the imbedded organic remains; and by examining t 
foregoing list, it will be seen that of about 70 si)ecies of fossils alread - 
known from division C (and some 8 or 9 others found in higher be^ 
and not yet known to occur in C), about 32, as already stated, come i:^ 
this region direc^tly up from division B and lower beds, while we als^ 
now know that some 35 or more of the othei*a, together with nearly al 
of those found in division B, occur at various liorizons in the true Coal - 
Measures of IlUnois and other Western States — most of them, indeed ^ 
there ranging into the lower part of that series. In fact, fiom what wfc:5 
now know of the range of species '\\x our western Coal-Measures, I do 
not hesitate to express the opinion that nearly or quite all of the species 
found in division C, at Nebraska City, will yet be discovered in beds 
holding x>ositions below the middle of the Coal-Measures of Illinois and 
other VVestern States. 

From all of the facts, therefore, now determined, it must, I think, be 
clearly evident that all of these strata under consideration along the 
Missouri, tliat have l>een by some referred in part to the Mountain lime- 
stone, in part to the Permian or Dyas, and in part to the Coal-Measures, 
really l>elong entirely to the tnie Coal-Measures ; unless the division C, 
at Nebraska City, and some apparently higher beds below there on the 
^lissouri, may jwssibly belong to the horizon of an intermediate series 
between the Permian and Carboniferous, for which, in Kansas, Dr. Huy- 
den and the writer proiHKsed the name Permo-carboniferous. This latter 
distinction, however, it should be remembered, is, fits we have always 
exphuned, even in Kansas, merely an ai'bitrary one, not founded upon 
any well-defined physical or paleontdlogical break between these upper 
beds and the Upper Coal-Measures. 

It is true that in first announcing the existenee of Permian rocks in 



I am of coarse awaro that tbe geuiit) Uemipronites (= Sireptorhynehua) occurs in tho 




tboQ^ this gonoB may possibly oocor at that horizon there. 
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uiS (Trans. Albany lust, vol. IV., 1858), we also, upon the evi- 
B of a few fossils from neiir Otoe and Nebraska Cities, rcsembliu^^ 
lian forms, referred these beds to the Permian 5 but on afterwards 
Qg that tliese fossils are there direcjtly asssociated with a |?reat pro- 
erance of unquestionable Carboniferous species; and that thei'e is 
in Kansas a considerable thickness of rocks between the Perminn 
[Jpper Coal-Measure^ containing, along with comparatively few Per- 
types, numerous unmistakable Ofirboniferous forms, we abandoned 
dea of including these Otoe and Nebraska City beds in the Permian, 
all subsequent investigations have but served to convince us of the 
racy of the latter conclusion. 

his work on the fossils of the rocks under consideration,* Professor 
itz has, without indicjvted doubts, identified, mainly from divisions H 
D at Nebraska City, the following European Permian species: 



UelmUes permianns^ Ooin.t 
ocladia Argulaceaj Phill. Hp. 
fpora biarmicay Koyaerling. 
jopora columimris, Sclilot. sp. 
ductus horridua, Sowt'rby. 
ductiiH horre^twnst, do Vorn. 
*phaJosia horresce.ns, do V«rn. 
larophoria ghbuUna, VhiW. 6i>. 
mla spcluncariaj Schlot. Bp. 
ntla pinnafonnis, Geinitz. 
ella Hausmanni^ Goldf. sp. 



PIcitrophnrus simphiSy Keyserling. 
Pleuropharus Pallasiy de Vern. 
Xucuia Betfrichiy v. Sclmnr. 
Xncula Kazanctmia, do Vem. 
Jrcrt striata^ Browu. 
SchizoduH obsrtu'HSj Sowerby. 
Sc^izoduH liowicnSj de Vern* 
Schizodua Irnncatus, Kiu^. 
Solvnomya hiarmioa, de Veni. 
Sirpula planorhiU'Sj Muu^Ut. 



regard to nearly all of these, and several others of Professor Gei- 
j identifications of these fossils, however, 1 have been reluctantly 
)elled to differ with him, after a very careful study of extensive 
ctions. Indeed, so far from these fossils being in all cases specifi- 
iddntical with the foreign forms to which he has referred them, I 
already elsewhere shown that some of them do not even belong 
e same genera, or families; J while very few, if any of them appear, 
e really identical, specifically, with European Permian S])ex;ies. 
nstance, the shell he ha^ identified >vith Camaroplioria glohulina^ is 
e lihynclionellay and at least one of those he referred to IStropJialoifia 
'3cenit is a tiaie Prodactm ; while he has identified two distinct spe- 
with the so-c<alled CUdvphorus PaUafd^ de Vern., neither of which 
igs to the same genus as the tyi>e of the Russian species, which is 
Si and described as an edentulous shell, by do Verneuil, under the 
5 Modiola PallasL But in all of these eases, where I differ with 
»ssor Geinitz resiHJCting the i*elations of these Nebraska fossils, I 
endeavored to give the student the means of forming his own con- 
5ns, by figuring on the same plates for comparison the foreign s^jc- 
:o which they have been, as 1 believe, erroneously refeiTed. 
all the various fossils yet known from the Nebraska rocks referred 
rofessors Marcou and Geinitz to the Peni^ian, there are really very 
hat seem tome to be so closely similar to European Permian fonns, 
no entirely satisfactory si)ecific distinctions have yet been det^ctexl 
eir external characters. These are the forms refen'ed by Professor 
itz to Nueula Beyrichi,, Leda Kazanen»is^ Schhodus Bossiowt^^ Avicula 
idonwiiotis) spduncarlaj and Pkuroplwrus PallasL The first foui' of 

ffbonfonnntiou und iTyaa iu Nebraska, 18(3<>, 

tho bed at Nebraska City, from which the apccimcns referred by Prof. Croiriitz to 
pecie8 were oblaiued, we only found, after repeated and diligent examinations, mere 
icnt.H of plantrt too much broken up to be clearly identified even generically. 
e Am. Jour. 8ci. and Arts, vol. XLIV, new series, p. 170, and p. 38l, 1S67. 
Rowicus is Kaid by Eicliwald (Letlia$a Ross. 1, p. 9^) to occur both in the Carbon- 
la and Permian rocks of Russia. 
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these are, I acknowledge, very similar to the Permian species tS which 
he has referred them, vhile the iifth seems to be us nearly like Pleuro- 
phorua costaius. To these we may i)erhaps also add the Schizodns rep- 
resented by fig. 2, on plate X, which is very closely allied to 8. obscurui^ 
though more compressed. The fact, however, that we know compara- 
tively little of the lunges and interior of these shells, while they are 
mainly such types as usually present few reliable external characters 
for specific distinction, and belong for the most part to genera in which 
spiicies are frequently very similar, must weaken our confidence in those 
spociiic identifications, under such circumstances. But when we take 
into consideration the fact that precisely the same forms are found in 
the Western States far down in beds acknowledged by all to belong to 
the Coal-Measures, and which have even at some places been referred 
by Prof. Marcou to the Mountain limestone, and especially when we 
bear in mind, the numerous unquestionable Carboniferous species with 
which they are here directly associated in the beds under consideration, 
the impropriety of basing important conclusions upon them must be 
apparent. 

1 am not, however, wishing to conceal the fact that several of the 
genera found in these suplwsed Permian rocks, in Nebraska, and their 
equivalents in Iowa, Ilhnois, &c., are believed to be generally regarded 
as not in Europe datiAg back beyond the Permian epoch. But in cod- 
si<lering these, we must not overlook the other genera equally charac- 
teristic of the Carboniferous, found in the very same rocks. The follow- 
ing lists include both types of genera : 



A. CARBONIFEBOUS GENERA. 

1. FusvUitMj 1 or 2 sp. 10. PetaloduB, 1 ep. 

2. Lophophyllum, 1 sp. 11. Cladodua, 1 or 2 sp. 

3. Campouhyllum,! sp. 12. PeriprisiiSj 1 sp. 

4. EupacnycrinuSf 1 sp. 13. CkamatoduSy 1 sp. 

5. Eri8ocrinu9f 1 sp. 14. Xystrodua^ 1 sp. 
<j. Orthis^ 1 sp. 15. DeltoduSy I sp. 

7. Sohnopais, 1 sp. 16. AntlioduSf 1 sp. 

8. ProthyriSf 1 sp. 

9. PhilUpsia, 2 sp. 



B. GENERA BELIEVED NOT TO 
DATE BACK OF THE PBB- 
MIAN IN BURO'^B. 

1. Synocladia, 1 sp. 

2. Anlosie^es* 1 sp. 

3. Pacudomanotis, 2 sp. 

4. Aviculopinna, 1 sp. 

5. Bakevelliaf 1 sp. 

6. PlacuifapsiSfi 1 sp. 

7. Limaf 1 sp. 



It will thus be seen that while we have in the whole series of Upper 
Coal-Measures and Permo-carboniferous rqcks of Kansas, Nebraska, 
Iowa and Illinois, seven genera, consisting of one of Polyzoa and five 
or six of true Mollmcay that have not, so far as known to the wiitcr 
at this time, been found in Europe at any horizon below the Permian, 
and two of these, it is believed, not even that low in the series therej'VQ 
find in the same horizon, and for the most part directly associated 
with these, sixteen other genera, consisting of one of Foraminiferay two 
of Corals, two of Crinoidea^ three of MoUusca^X one of Trilobites, and 
seven of Fishes, not known to occur anywhere in more recent rocks 
than the Carboniferous. ' Seven of these, however, viz., Erisocriniu^ 
EupachycrinuSj Prothyris^ Deltodus, PeripristiSj AntlioduSj and Xystrodui^ 
being new genera, it might be 8upi)oscd ought not to be counted against 
the Permian. But it is worthy of note that even the typical si>ecie8 of 

* Dr. White has discovered at about the horizon of the middle of the Rock Bluff 
sectiou, in the Upper Coal-Mcosures of Iowa, attached to. the coral Campophyliimt 
a minute Brachiopod, apparently poHsessiug the characters of Auloak-gea. 

t A species presenting at least alt the external characters of the cenus PJacunop^f 
has been fonnd in this upper Coal-Meit^nres of Illinois (see Proceed. Chicago Acad, oci- 
1, March, 1866, p. 13), and the same bus since been discovered by the Geol. Burvcy ii€ 
Ohio, in the Lower Coal-Mcasures of the latter State. 

t The genns BeXlerophon^ of which we have four or five species in these rocks, has also^ 
I believe, not been found in the Permian of Europe, though one species is known fmOM' 
the Trias (St. Coasian bods). 
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the genus Erigocrinus. occurs at Bellevue, in the very Goal-Measure beds 
erroneously referred, oy Professor Marcou, to the Mountain limestone, 
as well as in the equivalent Upper Coal-Measure beds of Illinoia It is 
9^0 certainly represented at far lower horizons by several lower Carbo- 
niferous species, two df which occur as low as the Burlington limestone; 
while the only otherknownspeciesof Eupaehycrintts is from the horizon of 
the Keokuk group. Again, the only other known species of the genus 
Ftothyris was discovered by Professor^inchell in the very oldest member 
of the whole Carboniferous series in Michigan; and of the nine described 
species of AntlioduSj and se^en of Beltod/us, all of the former, and all but 
one of the latter, are Lower Carboniferous forms, which is also the horizon 
of the only two known European species thought by Newberry and 
Worthen probably to belong to Antliodus. Again, the only known 
European species, believed by St. John to belong to the new genera 
Peripristis and Xystrodus^ are Mountain limestone species, one of which 
is the type of the genus Xystrodm. The genus Chamatodus is likewise, I 
believe, essentially, if not exclusively, a Mountain limestone group in 
Europe. At any rate, of the ten described species of this country, nine 
are from the Lower Carboniferous, and only one (an Upper Coal-Measure 
species of lUiuois) was found at any higher horizon.. The genus Petalo- 
iu9 seems also to be nearly or quite confined to the Mountain limestone 
of Europe, though two or three species are known from the Upper Coal- 
Measures of Uhnois, Kansas, Nebraska, and Pennsylvania. Fvsulina 
is also, I believe, usually considered in Europe mainly, if not exclusively, 
a Lower Carboniferous genus, or at any rate one not ranging into the 
Permian. 

On the other hand, of the six or seven genera mentioned in the fore- 
going list, that are supposed to be in Europe confined to the Permian 
ind later rocks (none of which types, it mil be observed, rank even 
imong the higher lamellibranchiate Mollusca), the genus Aviculopinnaj 
%s may be seen by the figures and description, seems to be closely allied 
X) Professor McCoy's Carboniferous and older genus Pteronites. Again, 
;he genus Bakevellia, although most generally regarded in Western 
Borope as a Permian type, is said, by Eichwald, also to occur in the Car- 
x>niferou8 of Bussia ; and it seems, also, to be represented in Nova Scotia, 
locording to high authority, at or below the base of the enormbusly 
leveloped Coal-Measures of that region. And almost certainly the very 
ipecies of Synocladia alluded to, also occurs in the Chester and St. 
Louis limestones of our Lower Carboniferous series. 

80 it is evident that whether we look at the species or the ^^era found 
in the rocks under consideration, we see that there is an overwhelming 
weight of evidence against the conclusion that they r^resent the Per- 
mian of the Old World. Indeed, looking at the (fenera of animal 
remains alone, without regard to the plants or the position of these 
beds above the horizon of the Millstone grit and Mountain limestone, 
and by taking into consideration the greater weight due the evidence of 
Bach highly organized types as Trilobites and Fishes, it would not be 
difficult to bring forward a better argument in favor of the conclusion 
that this whole series belongs to the horizon of the European Mountain 
limestone, than that it represents the Permian. The mingling, however, 
of the few Permian types mentioned in the same beds vdth the numer- 
ous Carboniferous forms, already enumerated, through a considerable 
thickness of these and higher strata, together with tihe physical struc- 
ture of our entire Carboniferous system, demonstrate, it seems to me, as 
dearly as £act« can, that these rocks belong to the Coal-Measures, and 
ttuit here we have no abrupt break between the Carboniferous and P^ 
vauL 
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BE3IARKS ON THE PROBABILITY OF FINDING VALUABLE BEDS OP 
COAL WITHIN PROFITABLE WORKING DISTAN<;£ OF THE SURFACE 
IN EASTERN NEBRASKA. 

It is well known that alon^ tbc valley of Des Mbines River, and sotoe 
of its tributaries in Iowa, 75 to 100 miles east of the Missouri, exten- 
sive and valuable beds of coal exist. This coal is of good quality, is 
beds varying from a foot or so to 7 feet in thickness, and is regarded by 
Dr. White, the State Geologist, as belonging to the Lower Coal* Measures. 
In going to ]S[ebraska in the spring of 1807, 1 visited, with that gentle- 
man, several localities where those Lower Coal-Measure rocks are seen, 
and as the facts observed there have a bearing on the coal question in 
Eastern Nebraska, a few rein.irks on these Des Moines Valley beds are 
necessary to a clear understanding of what will follow in regard to coaJ 
in Nebraska, 

Dr. White had previously thoroughly explored this region and. the 
country through fi*om hei*e to the Missouri, and knew all the localities 
where the best exposures are to be seen, and I am under great obliga- 
tions to him for conducting me through from Iowa City to Nebraska 
City; and it is but just that I should stat« here, that all the £nicts ob- 
served by me, in the geology of Iowa, were previously know^n by him, 
and have been published in an interesting paper from his i)en, in the 
American Journal of Sciences and Arts, vol. XLIV, 1867, and subse- 
quently in his able report published by legislative authoiity. 

The Lower and Middle Coal-Measures of the Des Moines Valley had 
also been, to a considerable extent, explored by Professor A. H. Worthen, 
when connected with a i'ormer. survey of Iowa, and described at length 
in the report of that survey, published in 1858. They consist mainly of 
Kandstones, shales, coal, and some thin, impure limestones, the maximom 
thickness of the whole, in this region, being sujiposed by Dr. White to 
be about 800 feet. They only come to tlie surlace in the region of the 
Des Moines Kiver, and northeast of there, excepting in some of the 
deei>er valleys somewhat farther west, and are believed by Dr. White to 
include all the workable beds of coal in the Stale. Although in aome 
places quite tbssiliferous, they are generally not so much so here as tke 
Upper Coal-Measures occupying all the country from near the Des Mouiea, 
westward to the Missouri.* As there is no Millstone grit here, the lower 
beds in this region rest directly dow^n upon the Lower Carboniferoua 
rocks. 

The Upper Coal-Measures west of the Des Moines, as already shown 
by Dr. White, ai*e not separable from the Middle series by any physical 
or abrupt paleontological break, a number of the species of tbssil being 
common to both, and the whole having here a uniform and slight gen- 
eral dip to the west of south. 

The last locality at which we saw any of the beds of the Middle secies 
in going southwestwai'd from the Des Moines Valley was near Winter- 
set, Madison County, in the rather deep valley of Middle Elver, a triba- 
tary of the Des Moines. Here we saw only one of the very upper beds 
of the Middle series, iu the bottom of the valley. This valley, like all the 
others in this region, is merely one of erosion, cut down to a depth of 
})erhaps 250 feet below the common elevation of the country by the 



* Id some of the upper beds of the Middle aeiies, however, wo foand Spni/er canaraimi^ 
MortoD, S, lineatuk. 8,planooonvexu9, Shumard. Prodmiua ycbrascetuns, Owen, P. Lon^StpH- 
VU8, Soworbyt, Jr. Fmnclatu$, Martin (»;>.), Htmipronite9 crassuB, M. & W., CkcpwcUBt 
mtvoloha, N. & P., to^^etlier with Genrilla Umpa^ Qeiaitz (a true Avicula), and Affkmiopmlm 
earbon^feru8 Stevens ( s= Pccten Hawni, Geinitz). 
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stream now flowing in it. Tlie hills on each side, to an elevation of 
about 220 feet, or perha[)» more here, are composed of the succeeding 
higher series of the Coal-Measures, consisting of some comparjitively 
heavy be^s of light-yellowish limestones, with bluish, drab, and reddish 
clays, and sandy, micaceous shale, some black laminated shale, and a few 
inches of impure coal, the whole being overlaid by more or less heavy 
deposits of Drift. 

In this Upper series of Goal-Measures, as already intimated, only 
sepanited as a matter of convenience, and not by any natural break from 
the Middle, we found the following fossils, nearly or quite all of which 
had been previously collected here bj' Dr. White : Fusuina cyUndriai^ 
Rhombopora and fistulipora^ sp., Eocidaris Halli^ Jffemipronites cransus^ 
Meekella striatocoHtata^ Productus cotttatusf^ P. Nebraavensi^j P. Ijanffispi- 
nwtj Spirifer cmneratus, 8. planoconvexuSj S. Uneatus^ 8piriferina Ken- 
tuekensis^ Chonetes VertieuUiana, Aihyris mbtiUta^ Terchratula hovidens^ 
Betzia punctuU/craj Macrodon t^muistriatusj Myalina perattenuata, M, ftuh- 
qttadrata^ Ariculopecten oceidentaUnj Bellerophon cras/ru/r, and an undeter- 
mined PhUlipsieu Dr. White also found in one of the upper limestones 
a tooth of a Cochliodu8, 

This, it will be seen, is, as far as it goes, with the exception of one or 
two species, almost precisely the same fauna characterizing the Up[)er 
Coal-Me^isun^ along the Missouri, already so often mentioned, where the 
whole series, however, is much more developed, the entire thickness of 
the upper series here, ne;ir Winterset, being estimated by Dr. White as 
probably not exceeding 200 to 250 feet. 

On ascending from this valley, we saw no more exposures of the Middle 
series, the southwestward inclination of the strata taking those beds be- 
neath the bottoms of the deei)est valleys. At various places, however, 
sonth of there, on Grand Kiver, in Union County, and westward to the 
Missouri, somewhat above Nebraska City, the Upper series was seen 
more or less exposed, and readily recognized by the various fossils al- 
ready mentioned. As these fossils, however, have nearly all a great 
Yerti'cal range in this Upper series, and beds at different horizons, espe- 
cially in Kansas and Nebraska, where these rocks are greatly developed, 
are known to resemble each other very closely in lithological charac- 
ters, it is not easy to be always sure of the exact horizon in the series, 
of particular beds seen at different localities. Dr. White, however, is 
qaite confident that he can clearly identify the subordinate beds of u)ost 
of the Winterset exposure, already mentioned, in the bluffs of the 3Lis- 
8oari| on the Iowa side, twelve miles northeast of Nebraska City. 
Whether these beds are exactly equivalent or not with those at Winter- 
set, there is not the slightest reason for doubting that they belong to the 
same Coal-Measure series, as do all the intervening exposures between 
these two localities. 

On our arrival at Nebraska City, parties there interested in sinking a 
shaft, at Mr. Morton's farm, one and three-fourth miles west of the land- 
ing at that place, in search of coal, knowing that we had been exam- 
ining the country across from the coal region of the Des Moines Valley 
to the Missouri, naturally wished to know how deep we thought they 
would probably have to penetrate to find coaL Alter taking into con- 
sideration the gentle dip of the strata fh>m the ontoiops of the Lower 
Modactive Goal series near" the Des Moines, and the thickness of the 
Upper nearly or qnito barren series at Winterset, Iowa, and making 
some allowance for the thickening of the latter in a westerly or south- 
westerly direction, of which we Imd seen some evidence^ Dr. White and 
the writer told the Hon. J. Sterling Morton that we thought it possible 
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the« productive series might be struck within about 500 feet of the 8ar£Me 
of the Missouri Valley at Nebraska City. We apprised him, however, of 
the hazard and uncertainty generally attending such mining enterprises, 
and advised that* before proceeding farther with the shaft (at that time 
carried to a depth of 80 or 90 feet) that they should first sink an artesian 
boring 600 to 800 or 1,000 feet if coal should not be sooner struck. We 
were not at that time, however, nor until on the eve of starting from 
Nebniska City for Omaha City, aware of the fact that a boring had 
already been sunk in the Missouri Valley, a short distance below 
Nebraska City, to a depth of about 344 feet without striking any work- 
able bed of coal. 

On taking this important fact, and others observed in the exposures 
seen between Nebraska City and Omaha City, into consideration, 
together with those developed by the borings at Omaha, we were led to 
the conclusion that it is exceedingly improbable that sufficiently thick 
beds of coal exist at Nebraska City within profitable working distance 
of the surface. As we came back from Omaha, a few weeks latej*, Dr. 
Hayden and I called to advise Mr. Morton to suspend work on the 
shaft, and, if he wished to make further exploration, first to sink Mr. 
Croxton's boring 500 or 600 feet deeper, if coal should not be sooner 
struck. Mr. Morton, however, was not at home, and we left the sug- 
gestions with his family. After my return to Washington I also wrote 
to him to the same effect. 

Of course it is not within the scope of human wisdom to decide peri- 
tively and beyond doubty by any means short of actual boring, whether 
or not workable beds of coal could be struck there at depths that could 
be profitably wrought. The weight of evidence, however, from all the 
facts now known, is undoubtedly against success in such an undertaking. 
Some of the reasons for this conclusion are stated below. 

lu the first place, although some facts were observed indicating a 
slight northerly or northeasterly inclination of the strata on the north 
side of riatte Kivcr, there is little reason to doubt that the boring at 
Omaha City, about thirteen miles farther north, penetrates nearly, if 
not quite, the whole 400 feet, into lower strata than those forming the 
Plattsmouth section, whei*e at low water about 60 feet of rocks' can be 
examined inch by inch, and certainly contain no workable coal. From 
near this point there is evidently a gentle south or soutjieastward dip, so 
that at Kock Blufi*, about six miles by a right line in a direction a htile 
east of south from Plattsmouth, the upper part of the section at the latter 
place ivS brought so low as to leave little room to doubt that in these two 
sections we have an opportunity to examine in detail about 150 or 160 feet 
of strata (with the exception of a few teet at Bock Bluff, almost certainly 
occupied by sandstone) without finding any coal. 

On going twelve miles farther down the river, in a nearly south direc- 
tion, to Wyoming, we find the wholeof the Rock Bluff section has, between 
these points, passed beneath the level of the Missouri, so that here at 
Wyoming we observe a low exposure, not agreeing with any part of the 
Kock Bluff section, but apparently occupying nearly the horizon* of the 
lower part, or divisions A and B, of the Nebraska City section. It is 
])0ssible, however, that there may be 40 or 50 feet of other unexposed 
strata between the top of the Bock Bluff* section and the Wyoming oat* 
crop. From these exi)osures and the borings at Nebraska City and 
Omaha City, we have pretty good data lor the belief that there are no 
workable beds of coal beneath the Missouri level at Nebraska City for a 
depth of at leant 600 or 800 feet. Consequently the Upper barren 
measures almost certainly thicken much more rapidly in coming sootht 
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urestward from Winterset, Iowa, than had been supposed. Dr. White's 
numerous local sections, however, observed at various points west and 
southwest of Wintcrset, through to the Missouri, seem to show very 
clearly that this thickening of the Upper series is not due to the depo- 
sition of newer strata upon the equivalents of those seen at Winterset, 
but to a thickening of the same beds seen there, or with probably, in 
part, to the intercalation of other similar strata between or beneath the 
lower members of the same. 

At Nebraska City, and below there, at Otoe City, Brownville, and 
Aspinwall, there are, perhaps, altogether, near 150 to 200 feet of addi- 
tional strata, holding probably all a position above the geological horizon 
of the top of the boring at Nebraska City. The various natural expos- 
ures, shallow shafts, drifts, and other excavations in these beds, show 
that they almost certainly contain no thicker bed of coal than the 22-inch 
bed seen at Aspinwall; so that these bods may, altogether or in part, 
also be added to the entire explored thickness of strata almost cer- 
tainly without any seam of coal thicker than that cropping out at 
Aspinwall. 

Somewhere below Aspinwall, a gentle dip of the strata to the north 
or northwest takes place, and causes lower beds to rise to the surface as 
we descend the Missouri from the southeast comer of the SUite. But, 
fix>m what we saw near Bulo, it seems rather improbable that any bexls 
come to the surface between that place and St. Joseph, in Missouri, be- 
lop^ing to much lower'geological horizons than those penetrated by the 
borings at Nebraska City and Omaha, though it is possible some beds 
may exist there not represented under the latter places. At any rate, the 
observations of Mr. Broadhead, and those of Dr. Owen and Professor 
Swallow, along the Missouri, render it exceedingly improbable that any 
workable beds of coal exist in any of the strata holding a geological 
position between those seen at Eulo and the horizon of the top of the 
boring at St. Joseph, in Missouri. And as the boring at the latter place 
was carried to a depth of 480 feet, without striking a workable bed of 
co^, and no such beds crop out between there and Atchison, Kansas, 
while none such were struck in a boring at the latter place, extending 
to a depth of about 300 feet, the evidence becomes very strong that we 
have here a great series of nearly barren Upper measures, containing 
no beds' of coal of more than about 2 feet in thickness.* 
. 'It is worthy of note in this connection, that Mr. Broadhead had arrived 
at die same conclusion in regard to the Coal-Measures of northwestern 
Missouri, from the examination of numerous natural exposures before 
any of these borings had been made. By examining a paper on the Coal- 
Measures of that region, published by him in the Proceedings of the St. 
Louis Academy of Sciences in 1865, it will be seen that he gives a con- 
tinuous section of beds (with some unexposed spaces) of nearly 2,000 feet, 
before reaching a bed of coal as much as 2^ feet in thickness ; all of 
those noted afcNove being from a few inches to 2 feet in thickness. It is 
quite prolxible that all the numerous thin beds and seams of shale, clay, 
limestone, sandstone, &c., composing this long section, are not always 
liere placed by him in their exact order of superposition, since it is generr 
ally impossible to see more than comparatively a few of them exposed in 
any one natural section, while it is very difficult, in a series of rocks like 
this, so liable to change their lithological characters in short distances, 
to be always right in identifying the same beds at different localities, 

• H ■ ■ ■ ■ ■ i i III ■ ■ ■ I < 

* Dr. White's obeervations in Iowa have also led him to the conclusion that the 
Tjpper and most of the Middle Coal-Measures of that State, contiun no bed of coal of 
num than two feet in thickness. 
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especially as most of their fossils liavo a great vertical range. Tliere is 
little Toom for doabting, however, that this section gives a good general 
approximation to the true structure of the series in that region. It e\i- 
dently includes most, if not all, of the series referred by Profe^*sor 
Marcou and Professor Geinitz to the Dya^, Coal-Measures, and Mountain 
limestone ; also the Upper and some of the Middle Goal-Measures, as 
well as probably some of the Lower Permian, of Professor Swallow's 
Kansas section. 

There are a few loading fcvcts that ought to be impressed ujwn the 
minds of those w^ho may wish to seek coal in Eastern Nebrask^u The 
first of these is, that the exi)osed rocks here belong to the upper, ii^ember 
of the great coal-bearing series, and that, although of considerable 
thickness, all observations and experience, not only here in Nebraska, 
but also in Kansas, Missouri, and Iowa, as already stated, render, it 
almost a moral certainty that this Upper series, in this region, coutains 
none but thin and unreliable beds of coaL Consequently if good work- 
able beds exist here, it may be i*egarded as a nearly settled question 
that they lie deep beneath the level of the lowest valleys, in the Lower 
or Middle Goal-Measures ; and if ever made available it must be by 
deep shafts. It would not be prudent, however, to attempt to reach 
these lower beds by directly sinking shafts ; the proper course is first to 
demonstrate their existence here, and their depth, by artesian borings. 

In making such borings here, they should, of course, commence in 
the deepest valleys. It ought also to be remem'bered, that it is simgly 
throwing away money to make two or more such borings near each 
other, for in a country where the strata are so slightly inclined, and so 
free from faults as this, a single boring settles jbhe question for or against 
the existence of coal, to the depth that it penetrates, for a considerable 
area of the surrounding country ; since regular workable beds of coal 
are, with rare exceptions, not confined to one spot, but extend with the 
other strata for more or less considerable distances. Lideed, it is very 
probable that one boring at Omaha City, or six or eight miles up 
Platte Kiver, where the rise of the strata would give a somewhat lower 
start, and another somewhere in the valley of the Great Nemaha, if 
carried to a depth of 1,200 to 2,000 feet, in case coal should not be 
sooner found, would, with the boring already made at Nebraska City, 
and the numerous natural exposures examined, settle the question in 
regard to the existence of workable beds of coal within accessible 
depths^ in Eastern Nebraska. 

Agam, it ought to be generally known that money or labor expended 
in sinking shafts or excavating drift&Linto strata, every bed and seam of 
which may be examined in detail, and seen to be barren of coal in 
natural exposures in the immediate vicinity, will be certainly without 
reward. Much hard labor has also been squandered in Nebraska by 
excavating drifts into beds of black shale, with the delusive hope that 
if followed a hundred yards or so into a lull, they may be found to change 
into valuable beds of coal. Or, in thus following a 2 or 3-inch seam of 
coal, expecting it to be found much thicker farther in. Although sucb. 
a result is not always certainly beyond the range of posaibilitieSy it may" 
be regarded as so nearly the case in those rocks as praotioally to amount> 
to about the same thing. Indeed it may be almost taken for granted, 
from the numerous sections already examined inch by inch, and tb/» 
facts developed by the borings, shafts, and other excavations already" 
made, that no more valuable bed of coal than the 22-inch bed at Aspin* 
wall, will ever be found here by such superficial openings. 
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In regard to finding workable beds of coal within accessible depths 
in Eastern Nebraska by deep borings, I woald remark, in conclusion, 
tiiat although not prepared to discourage entirely all hope of success, it 
is proper to state tha* all the known facts are unfavorable ; not only on 
acc^>niit of the gre^t thickness of the Upper nearly 'barren series, but 
because it is by no means certain that we would strike the productive 
measures here, even after going entirely through the Upper nearly bar- 
ren series, since the lower beds may thin out in this direction. The 
great imiwrtance, however, of a good supply of coal to a country so 
rich in other natural resources, and at present so scantily supplied with 
wood, certainly renders it desirable that some of the borings already 
commenced should be sunk to greater depths before abandoning all 
hope of success. That at Omaha City, for instance, which probably 
starts at a lower geological horizon than any other yet commenced in 
the State, should be at least continued on to a depth of 1,000 to 2,000 or 
more feet, in case coal* should not be sooner found; for it is scarcely pos- 
sible to estimate, at this time, at what depths it might be profitable, at 
some future time if not at present, by the aid of improved implements 
and skill, to mine coal here, directly on the great thoroughfare of trade 
i^d travel between the Atlantic and Pacific shoi*es.* 

* This Te]x>rt was prepared between three and four years bock, and as I have not 
since visited Nebraska, I am at this time (April, 1871) unacquainted with any of the 
facts bearing on the question in relation to the probability of hndinc workable beds of 
oool there, that more recent borings or other explorations may have brought to light. 

As some persons seem to be surprised that it should be thought possible to mine coal 
at the great depth of 2,000 feet, it may not be out of place to mention here, that ooal 
is now being profitably raised in England from the enormous depth of 2,418 feet, while 
some of the oest English mining engineers believe that within 20 years it wiU be there 
raised from shafts 3,000 feet in depth. 
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DESCRIPTIONS OF FOSSILS. 

PROTOZOA. 

FOEAMINIFBEA, 

Genus FUSULn^A, Fischer. 

FusuLiNA OYLiNDBiOA, Fischer. 

PI. I, Fig. 25 PL n, Fig. 1 5 PL V, Fig. 3, a, 65 and PL VU, Fig. 8, a, 6. 

JPSuulina cylindrioa, FisoLer, 1837, Oryct. Moecon, p. 126, PL 18, Figs. 1-5; Mnich. 
de Vem. and Keys., 1845, Geol. Brss., 11, p. 16, PI. 1, Fie. i, a, 6, c, d, e: Owen, 
1852, Geol. Survey Wisconsin, Iowa, and Minn., p. 131, &c. ; Meek & Hayden, 
1859, Proceed. Acad. Nat. Sci., Philadelphia, p. 24 ; Dana, 1863, Man. Geol., p. 164, 
Fig. 193; Meek & Hayden, 1864, Paleont. Up. Mo., p. 14. PI. 1, Fig 6, a, 6, c, &c.; 
Meek, 1864, Paleont. California I, Part I, p. 4, PL 2, Fig. 1 ; Geinitz, 1866, Carb. 
nnd Dyas in Neb., p. 71, Tab. V, ¥ig, 5. 

Shell small, fasiform or sab-cylindrical, more or less ventricose in the 
middle, somewhat obtusely pointed at the extremities, which generally 
have the appearance of being a little twisted. Surface smooth, except- 
ing the septal furrows, which are moderately distinct, more or less 
regular, and a little curved as they approach the extremities. A][)er- 
ture apparently linear, and not visible as the specimens are generally 
found. Volutions 6 to 8, closely coiled, the spaces (near the middle) 
being rarely more than twice the thickness of the shell walls. Septa 
from 20 to about 33 in the last or outer turn of adult sx>ecimens, count: 
ing around the middle; comparatively straight near the outer walls, 
but strongly undulated laterally within ; foramina passing through the 
walls, moderately distinct in well-preserved specimens — as seen under a 
high magnifying power, in transverse sections near the middle of the 
shell, somewhat radiating, and numbering in the outer turn of a medium- 
sized specimen, from 12 to 20 between each two of the septa. 

Varying considerably in size and form ; length or greater diameter of 
medium-sized individuals, 0.27 inch ; thickness, or shorter diameter, OJ08 
inch. 

In following the general practice of referring this to the Eussian spe- 
cies, I am not only governed by comparisons with figures and descrip- 
tions of the latter, but I have had an opportunity to make direct com- 
parison with specimens of jP. cylindrica kindly sent to me by Colonel 
Romanowski, of the Russian mining-en gineers's department, from the 
Ural Mountains. It is true these Eussian specimens are not in a con- 
dition to show very clearly in polished sections the minute details of 
their internal structure under the microscope, but so far as I have been 
able to determine from the comparison, they seem to agree well with the 
American form.* 
. I have never yet seen any specimens presenting the form of that fig- 
ured by Professor Geinitz under Fischer's name, F, compressa. If this 
compressed bicarinate appearance is not due to accidental pressure, T 
should think it a distinct species: though the specimens of these littlo 
foraminiferous shells have often been subjected to various accidents, 

* I was interested to find among the RtLssian specimens sent by Colonel Romanowski, 
the globose species of Fusulina described by me in the California reiKtrt, from the Car' 
bonifcrons rocks of that State, under the name F. robusta, with which the Kiiasian. 
anthorities had correctl}' ide 
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and besides they vary so mnch natnrally. that the separation of the spe- 
cies is generally attended with great dimcnlty. 

Locality and position. — One of the specimens fignred is from a locality 
two and a half miles west of Nebraska City; it also occurs at Bennett's 
Mill, Wyoming, &c., all in beds referred by Professor Marcou and Pro- 
fessor Geinitz to division B of the lower part of th^ir Upper Dyas: like- 
wise at a higher i)osition one mile southeast of (or below) Nebraska City, 
and at lower positions in the Coal-Measure on the Missouri, at Bock 
Bluff, Plattsmouth, Bellevue, Omaha City, &c. In short, it ranges all 
through the Coal-Measures, and is widely distributed in the Western 
States and Territories. 

BABIATA. 

POLYPI. 

Genus RHOMBOPORA, Meek. 

Small ramose corals, with non-septate, short tubular cells, radiating 

c^bUquely outward and upward on all sides from an imaginary axis } 

oell-mouths rhombic or rhombic-oval, and very regularly arranged in 

longitudinal and oblique spiral rows, the former of which are sometimes 

iparated by more or less flexuous longitudinal ridges; interspaces 

Lsnally rather thick, and not pierced by transverse pores, but occupied 

very minute non-septate longitudinal cells that are closed and repre- 

is«nted at the surface by minute granules or spinules. 

Tyx)e, Rhombopora If^idodendroides^ Meek. 

The little corals comi)Osing this group are closely allied to some of 

-ti^liose included by Professor Hall in his genus Trematopora^ if not really 

<?ongeneric with a part of the same. They differ, however, from the 

'fc^rpical species of that group, such as T. tuberculosay in not having the 

m Interspaces between the cells septate, but occupied by very minute tubes 

pores (closed at the surface), s^s well as in the rhombic form, and very 

(galar arrangement of the cell-mouths.' Trematopora aspera^ Hall, has 

niach the external aspect of our genus, excepting in its elongate oval 

uistead of rhombic cell-mouths. 

MiUepora rhombifera^ Phillips, Vincularia omata^ Eichwald, and For 

^HMites MerialiSt Portlock, may, with much confidence, be included in this 

Senns. The species of this group with which I am acquainted are from 

tbe Carboniferous rocks, through the whole of which the genus ranges, 

and I suspect that it is 'also, represented in the Devonian and Silurian. 

^one of the species I have yet seen seem to be incrusting or have hollow 

tabular stems, but there may be such among the undescribed species. 

Although some species of this genus have been referred to Goldfuss' 

genus Vincularia^ they are widely removed from the typical Cretaceous 

species of that genus. 

Rhombopoba L£PiDODEia>BOiDES, Meek, 

:h^ I PL VII, Fig. 2, a, 6, c, tf , 6, /. 

t^ I ^ Skuopara columnaris ipan)^ Geinitz, 1866, Carb. und Dyos in Neb., p. 66; (not Schloth. 
Its I 18W). 

Bamose^ slender, cylindrical or slightly compressed, and bifurcating at 
;^l 'Qgnlar, distant intervals; divisions nearly straight between the x>oints 
^ I ol bifurcation, where they diverge at angles of about 70^ to 8(P ; com- 
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l>ose(l of small, short, nearly ronnd, tapeoring tabes, that ascend from 
an imaginary axis, obliquely outward, with more or less carve to the sur- 
face, near which they are separated by interspaces, which in cross-sec- 
tions show the minute cellular structure; calices arranged very re^larly 
ill quincunx, so as to form vertical and oblique rows } distinctly rhombic 
at the suiface, where their margins are roughened by small, prominent, 
node-like grains, placed one at each corner, with smaller granules along 
the edges between. 

Entire size unknown j thickness of one of the largest branches, 0.07 
inch ; length between bifurcations, 0.40 inch ; numb^ of calices in 0.20 
inch, measuring longitudinally, 12; number of calices in 0.05 inch^ 
measuring'in the direction of the oblique rows, 4. . 

The rhombic form of the cell-mouths, and their very regular arrange- 
ment, are often well marked in this species. These characters, however, 
and the granules along their margins, are only to be seen in well-pre- 
served specimens, for when slightly worn the granules are removed, and 
the angular character of the calices becomes nearly obsolete. When the 
surface is ground a little obliquely, the calices present an oval outline, as 
seen in Fig. 2 e, of Plate Y£I, while tlie thin interspaces present a cellular 
structure, as if occupied by minute vertical cells ; one of these cc^ is 
larger than the others between the ends of the calices and seems to 
con-espond to the larger grainlike node between ttie ends of each two of 
the calices. In longitudinal sections I have been entirely unable to detect 
transverse plates in the calices or interspaces. In old specimens the 
cell-walls seem to have become proportionally thicker and the cells con- 
sequently smaller. 

As this is the only little coral we found in division C, at Nebraska 
City, among extensive collections, I am led to think it must be one of 
those referred by Professor Geinitz to Stenopara columnaris of Schlot- 
heim. However that may be, I have no doubt, after a careful compari- 
son with ramose specimens sent under the latter name from Posneck, 
Thuringia, that the Nebraska fossil is clearly distinct. In the first place, 
it differs in the regular rhombic form of the apertures of its well-pre- 
s^erved calices, and in the uniform arrangement of a larger granule at each 
of their comers, and one or more rows of very minute ones along each 
margin between. The specimens of JS. columnaris mentioned above, 
have granulated margins to the calices; but these grains are irregu- 
larly aiTanged, while the calices themselves never present the rhombic 
outline seen in our fossil, but are always oval at the surface. 

In division B, at Nebraska City, the coral under consideration is often 
almost completely covered by the following described incrusting species. 
As Professor Geinitz includes under the one species IStempora cohm' 
iiaris both incrusting and ramose forms, it is probable ho included this 
iis one of the varieties of that species. But Edwards iind Haime con- 
sider the species columnaris as peculiarly an incrusting coral. At any 
rate, the sx)ecies here described differs so materially from that incrusting 
it, that the two can be distinguished almost at a glance by exrerual chu> 
acters alone, while internally, also, they seem to me to present structural 
differences of generic importance. These differences are so readily seen 
ill the figures as to render any detailed comparisons unnecessary. 

Locality and position. — Division G, of Nebraska City section; also 
in division B of the same at that place, where, as above stated, it is 
generally incmsted with another coral. It likewise occurs in the latter 
horizon at Bennett's Mill, Wyoming, &c, and at lower horizons in tJie 
Upper Coal-Measures at Eock Bluff, and Plattsmouth, as well as at various 
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positions in tire Upper Coal-Measures of ^Nebraska, Kansas, Iowa, Mis- 
souri, and Illinois. 

Genus FISTULIPORA, McCoy. 

FiSTULIPORA NODULIFERA, Meek. 

PI. V, Fig. 6, a, 5, c, d. 

Sienopora ccilumnaris Ooinitz, 1866, Carbonf. iind Dyas in Nebraska, p. 83; (not 8, 
columnaris, Schoth., sp. 

Corallum iucrusting crinoid columns, small branching corals, and 
other objects, so as often to assume cylindrical, irregular, or false ramose 
forms ; surface more or less nodulous, but without granules or spinules; 
cell-mouths circular, small, or generally less than 0.01 inch in diameter, 
and, when not wornj with prominent smooth margins, generallj^ directed 
a little obliquely outward from the centers of the prominences on the 
latter; interspaces usually slightly less than or about equal to the diam- 
eter of the cell-mouths, but sometimes (particularly on the prominences) 
wider; composed of from one to three ranges of minute vesicles, usfiially 
a little wider than high, and separated by very thin diaphragms ; dia- 
phragms of principal cells not seen. 

This coral is quite common through most of the Coal-Measures of the 
West. It often incrusts crinoid columns, and, wherever associated with 
the.more delicate little coral for which I have proposed the name J<J^o?m^o- 
jfora lepidodendroidesj it incrusts the slender stems and branches of that 
^ecies so completely as entirely to conceal the latter, and thus to ap- 
pear as if it were itself ramose. Transverse or longitudinal sections, how- 
ever, reveal the little stems, with an entirely different structure within. 
J have seen no examples oi it ramose, however, where not thus modi- 
:£ed by the very distinct coral upon which it so often grows. 

I can scarcely doubt that this is one of the species referred to Steno- 
jpara columnaris by Professor Geinitz, as it is coinmon in the same beds, 
cind at tlie same localities from, which he cites that, species, some of the 
lorms of which it nearly resembles in general appearance, as well as in 
its mode of growth. I cannot believe, however, that it is nearly allied 
tx) that species, because it shows no traces whatever, on perfectly pro- 
aer\'ed specimens, of the granules or spinules of the interspaces, char- 
acterizing the forms included by Professor Geinitz in Schlotheim's spe- 
cies, where well preserved. On the contrary, it seems to me to have 
the structure of Fistulipora of McCoy; while the European forma 
referred by Professor Geinitz to the species eolumnaris are thought to 
^long, in part at least, to the gpnus LdbeckiUy by Edwardg and Haime. 
Among the described species of Fistulipora^ this eoral seems to agree 
most nejirly, in the size of its cell-tubes and the structure of its interme- 
diate vesicular tissue, with F. minor of McCoy. Still its cell-mouths are 
snialler and more closely arranged, there being from six to seven in the 
space of one line, while in Professor McCoy's species, four occupy the 
8ame space. It also never appears to grow to the thickness of that 
^©cies, and consequently has much shorter tubes. The nodes or prou^ 
niences of its surface are comparatively large, like those seen on Monti- 
^liporaj d'Orbigney, and on these the cell-mouths^aro most widely sep- 
«u»ted, and usually directed slightly outward from the middle of each 
node, in which case the upper margin or lii) of each cell is slightly more 
prominent than the other. 
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I do not know that this nodose character has been observed in the 
genus Fistuliporaj and hence the coral under consideration would seem 
to differ from the typical species of that genus about as Monticulipora dif 
fers from Chcetetes, These nodes, however, are not always developed, 
and seem to have no regular arrangement. Sometimes they seem to be 
merely represented by slightly more scatteriug spaces of cell-moaths, 
without any elevation. 

Locality and poHition. — Nebraska City^ Bonnet's Mill, and Wyoming, 
from bed B of the Nebraska City section. It also occurs at varioas 
other localities au^ positions in the Ooal-Measures of Nebraska, Iowa, 
Illinois, and other Western States. 

Genus SYRINGOPORA, Goldfuss. 
Sybingopoea mxjltattenuata, McChesney. 
PI. 1, Fig. 5 a, 6, c, d, 

Syringopora muliatUnuata, McChosney, I860, Descriptions New Paleozoic Foseils, p. 75; 
also 1865, PI. 2, Fig. 4, a, b, illustrations of ss^ue. 

Gorallum forming *large masses ; corallites cylindrical, long, slender, 
flexuous, more or less radiating, varying in their distance apart from 
once or twice their own breadth to close contact ; connecting tabe» 
numerous, slender, transverse, irregularly distant, but generally rather 
close ; epitheca thi<)k and rather strongly wrinkled. Septa unknown ; 
tabula) very obliquely and irregularly arranged. 

Size of corallum unknown, but fragments indicate a diameter of 5 to ^ 
7 inches. The diameters of the corallites are quite uniform, and about ^ 
0.07 to 0.08 inch. They are rarely more than twice their own diameter ^ 
apart, and often so closely compacted together as to become more or "^ 
less angular, in which cases the connecting tubes are of course obsolete, < 
but connecting openings take their places. In these compact examples, ^ 
when the corallum is broken parallel to the corallites, these little trans- - 
verse openings give it almost the appearance of a Favosites. This species ^ 
seems to be related to S. geniculata^ Phillips, but differs in having the ^ 
corallites often closely compacted, and perhax>s jg^enerally slightly"^ 
smaller. 

Locality and position. — Four miles up Platte River, north side, in tl 
Upper Goal-Measures ; it is also common at the same horizon in Illinois 
eight miles south of Springfield. 

Genus LOPHOPHYLLUM, Edwards & Haime. 
LOPHOPHYLLUM PEOLIFEEUM, McChesncy, (sp). 

PI. V, Fig. 4 a, b. 

CytttJmxania frol\feraf McChesney, 1860, Descr. New Pal. Foss., p. 75; also 1865, Fig* 1. 

PI. 2f ulost rations same. 
Cyathaxaniaf sp. Qeinitz, 1866, Carb. and Dyas in Neb., pp. 65 and 66, Tab. Y, Figs. 3 uA 4. 

Comp. C. toriuoBay Michelin, 1846, Icon. Zooph., p. 258, PI. 59, Fig. 8. 

Corallum elongate-conical, more or less curYcd, or sometimes neariy 
straight, tapering to a pointed base ; epitheca Yery thin, with more <>' 
less distinct encircling wrinkles and striae of growth, crossed by lon^' 
tudinal strise ^ rarely sending off a few spines near the bfuie. Gali^ 
nearly or quite cirdhlar, moderately deep; columella prominent, oa^' 
paot in texture, compressed aboYC, with its longer axis coindd^^^ 
with the general curYo of the corallnm ; septa from about M to 50, ev^^ 
alternate one generally considerably shorter than the others, which latit^ 
extend to the colameUa^ near which they are sometimes a little tortnoi'^ 



NEBRASKA AND PORTIONS OF ADJACENT TERRITORIES. 145 

The largest of the specimeDS from which the foregoiuj;;: (leserii>iion 
was drawn up is about 0.82 inch in length, and 0.42 inch in breadth at 
the larger end 5 the species, however, sometimes attiiins quite double 
this length. 

I have not seen specimens of this species showing the septal fossula 
very clearly. Those from Nebraska are generally broken and distorted, 
but on comparison with examples from the Coal-Measures of Illinois, 
they are foimd to agree w^ell in all their known characters, liy exam- 
ining longitudinal sections, I have ascertained that there are in this 
coral rather distant tabular or plates, extending outward with a strong 
downward curve from the columella^ and hence that it does not even 
belong to the family' Cyathaxonidce, but seems to agree well with Lopho- 
phyllum. 

Professor Geinitz compares this si>ecies to Cyathaxonia tortuofta of 
Michelin, from the Carboniferous rocks of Tournay, to which it seems 
to be very similar in external characters •, but if that si)ecies isi a Cya- 
thaxoniay of course the form under consideration must be widely difierent. 

Locality and 2)ositian. — ^The specimens described are from division B 
of the Nebraska City section. Professor Geinitz also ligures it from 
division C of the same section, and it occurs at Kock Blull*, Nebraska ; 
and at Siiringfield, Lasalle, and numerous other locidities in the Coal- 
Measnres of Illinois, as well as in the adjoining States, and Texas. 

Genus CAMPOPHYLLUM. Edwards & Haime. 

CAiMPornYLLUM TORQUii:3i, Owen, sp. 

PI. 1, Fig. 1, a, h, c, d. 

Cfathopkyllum vermicularef, Owen, 1852, Report Geol. Survey Wisconsin, Iowa, and Min- 
nesota, p. 133, PI. IV, Fig. 2; (not Goldfnss, 1826). 

^^flexuomtmTf Owen, 1H52, lb.. Fig. 3, a, h; (not C. (Madrepora) flcxuofnim, lAnn.f 

1767, nor Goldfusti, 1820). ' 

torquium, Owen, 1852, ib., cxplau. PI. IV, Fig. 2. 



Corallum simple, attaining a rather large size, elougate-conieal, and 
^ften variously geniculated or bent when two or three inches in length, 
l)ut becoming nearly straight, subcylindrical, and considerably elongatetl 
in the larger half of {idult individuals. Epitheca thin, with small en- 
circling wrinkles and strong undulations of growth, showing no traces 
«f septal costa) when unabraded, but, where even slightly woi-n, exi>os- 
j^ng the regularly disposed septa, and thin intervening dissepiments dis- 
tinctly. Calice circular or slightly oval, comparatively shallow, with 
thin margins, from which its sides slope rather steeply inward for some 
distance, and then descend very abruptly into a deeper, narrow, (central 
c3epression ; provided at the outer side of the general curve of the cor- 
«^llam with a moderately distinct septal fossula^ formed by the shorten- 
^iigof one of the primary septa, and the bending down of the labulie 
^t that point. Principal septa from 30 to 48, extending from about -one- 
lialf to two-thirds of the distance from the exterior toward the center, 
»"^ut tod usually nearly straight inside of the vesicular outer zone, but 
1>ccoming distinctly more attenuated (as seen in transverse sections) 
and somewhat curved or a little flexuous in crossing the v(*sicular 
area, where they alternate with an equal number of very short, thin ones; 
t^bnlse very wide or occupying about two-thirds of the entire breadth, 
■ 5^ Been in longitudinal sections, and passing nearly horizontally across, 
i ^^Hiamore or less upward arching: dissepiments thin and forming 
I iUim0X>QS obliquely ascending, small vesicles, in transverse sections 
1 ^^ea to pass across between the costae with an outward curve. 

1 H. Ex. 19 10 
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Entire length unknown, but individuals incomplete at both extremi- 
ties, 5 inches in length and 1.60 inches in brea<lth, have been wet \?ith. 
Those were i)robably not less than 7 or 8 inches in length when entire. 
Individuals of this size show at the thickest part cost® in a space of 
0.50 inch. 

Young tortuous individuals of this coral were referred by Dr. Owen 
with doubt to Cyathophyllum tortuoHuniy Gold fuss, and large straigh^er 
fragments of adult specimens, from the same beds, were doubtfully re- 
ferred by him to C vermiculare of Goldfuss. After a careful examina- 
tion, however, of ajarge number of specimens, I am led to the conclu- 
sion that they have the same internal structure, and really belong to one 
species. Although the large straighter specimens resemble. quite nearly 
in their general appearance Goldfuss' figure of C, vermiculare^ ttiey 
are found to differ widely in their internal structure, C vcrw^cwterc hav- 
ing from 64 to 100 septa, the larger of which extend in to the center. 
In the same way the smaller llexuous specimens i:esemble C flex^uoaum 
of Goldfuss, with which they agree, more nearly in internal structure. 
They differ, however, in having the tabulie much more closely crowded, 
and arching upward, or, in other words, curved downward ou each side, 
as seen in longitudinal sections. 

In some respects our coral seems nearly related to Caninia aub-ibicina 
of McCoy (as illustrated in his Brit. Pal. Foss., PI. 3 1, Figs. 35, 35 a), but 
it has not near so many septa, that species having as many as about 130 
in the two series. 

Locality and position, — ^Very abundant in beds 11 and 12 of the Bock- 
bluff section ; also common at about the same horizon at Cedar Blu£ 
Dr. White likewise finds it near this horizon in the Coal-Measures of 
Iowa ; and it also occurs in the Coal-Measures of Illinois. 

ECHINODEEMATA. 
Genus ERISOCRINUS, Meek & Worthen. 
Erisoceinus typus, M. & W. 
PL 1, Fig. 3, a, h. 

JJrisocrinus tyjniSj Moek & WorthoD, IHOT), Am. Jour. Sci., Vol. XXIX, p. 174 : also 1866, 

Gcol. Kep. 111., Vol. II. p. 317, Fig. 33. 
PhUocrimia pelvis, Meek & Worthen, 1^, Am. Jour. Sci., Vol. XXIX, p. 350. 
Erxsocrinu8i^ebra8cenfMy Meek &, "Worthen, March, 1805, ib., p. 174. 

Body below the summit of the first radials, basin -shaped, rounded 
Fig. 1. below, and obscurely subpentagonal in outline 

as seen from above or below ; composed of thick, 
smooth, slightly convex plates. Basal pieces 
small, occupying a shallow concavity of the un- 
der side, about half hidden by the column, all pent- 
agonal in external form. Subradial pieces con- 
siderably larger than the basal, and all equ^ly 
hexagonal in form. First radial pieces |bur or 
five times as large as the subradials, wider than 
long, equal, and all pentagonal ; supporting upon 
their broadly and evenly trnncat'ed superior 
Erisocrinus ti/pus.— Show- sides the sccond primary radials, which are of 
ingthestrncturoof thebody ij^j^i-ly the same size and form as the first, but . 
iS^is **inciu8ive! ^ ^o^ihavctbcir sloping sides above instead of below, 
lUinois state Geological Ro- while they each support above, two first bra- 
port.) chials, or a series of secondary radials yet rni- 
knowiL Surface smooth. 
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Breadth of body below the summit of the first primary radials, 0.72 
inch ; height of same, 0.35 inch. 

From the slightly larger proportional size of the siibradial pieces, I 
was at one time led to bBlieve this specifically distinct from tbe Illinois 
specimens upon which the genus and species E. typus were founded. 
Pcffther comparisons of additional specimens from the original locality 
near Springfield, however, showed clearly that no separation could be 
made on this character. 

When Professor Marcou announced, some time back, that he had 
found a crinoid at Nebraska City, nearly related to JEncrinus, T very 
naturally supposed he alluded to the form here under consideration, 
knowing it to be not unfirequently met with in these rocks in Nebraska, 
as well as in Illinois 5 while its body, below the summit of the first 
radial pieces, has almost exactly the structure of the corresponding 
parts of JEncrinus, excepting that it ha« a weU-developed series of basal 
pieces within the series usually regarded as basals in Encrimis.^ It was 
not until the publication of Professor Geinitz's memoir, in which the 
form alluded to by Professor Marcou was figured, that I was aware the 
species mentioned by him is one more widely removed from Encrlnus^ by 
n^ving a large, well-developed anal piece resting down upon one of the 
first snbradials, a character modifying the whole structure of the parts 
of the body above. 

The form mentioned by ProfeSvSor Marcou, and figured by Professor . 
Cteinitz {Poteriocrinus hemisphceriimSj Shumard), Zeaannus mucrospinusy 
McChesney, and that here under consideration, as well as perhaps sev- 
eral others only known by fragments, are all more or less nearly related. 
Indeed, the separate first primary radials, and, perhaps, some of the other 
parts of these crinoids, when found disconnected, can scarcely, if at all, 
be distinguished specifically. The truncated subradial, however, on the 
anal side of Poteriocrinus hemiftph(eri<m8 (not a true Poteriocrinus) can 
always be distinguished from any of the parts of the other forms men- 
tioned ; while the curiously developed spine-like second radials of Zea- 
crinus mucrospinus can always be readily recognized. 

All of these crinoids are peculiar to the Coal-Measures of the West, 
where they are widely distributed. 

Locality and position. — ^The specimen figured on PL 1, was found by 
JDr. Hayden, eight or nine years since, at Bellevue, Nebraska. The 
species was first described from the Upper Coal-Measures at Springfield, 
Slinois. We also have fragments of apparently this crinoid from division 
B, at Nebraska City. 

Genus SCAPHIOCEINUS, Hall. 

SOAPmocBiNUSf HEMisPHJBRious, Shumard, sp.^ 

PL V, Fig. 1, a, 6 / and PL VH, Fig. 1, a, &, c. 

^•teHocHmw ?iemi9p1i€Pricu8y Shnmard, 1858, TroDS. St. Lonis Acad. Sci. 1, p. 221. 
OstsUuHsrmus iitflexus, G^initz, 1866, Carb. nnd Dyos in Neb., p. 62, Tab. IV, Fig. 20, (u b, 
e, and Fig. 28, a,}},c. 

Body below the summit of the first radials sub-hemispherical, with the 

* I mentioned in 1865 (Am. Jour. Sci., XXIX, 174), seeing a aeries of minute rudi- 
gwttary pieces in a true jEwcriniw, belonging to Smithson^s private collection at the 
SiDithBonian Institution, within the range usually Aigarded as basals. As these, how- 
j^^are not so developed as to be seen externally, and assume the character of true 
■MS, and oar crinoid seems to differ in the structure of its superior parts, it cannot 
oepiQ^ly referred to that genua, though evidently closely aUied to it. 
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under side deeply concave. Base very small, pushed or inverted entirely 
-within the cavity of the body, and nearly or quite hidden extemJvUy; 
Pig 2. column facet round and deeply sunken. Sub- 

radial pieces of moderate size,ver>' nearly equal, 
having a general pentagonal form, excepting 
the one on the anal aide, which is a little trun- 
cated above by the anal x)iece, so as to give it a 
general hexagonal outline; each, however, has 
an additional very obscure mesial angle at ito 
connection with the base, and all are strongly 
incurved below, to form the concavity' of the 
under side. First radial pieces nearly twice as 
large as the sub-radials, twice as wide as high, 
and equally pentagonal, the upper sides being 
longer than either of the others, and all evenly 
tnincated. Second primary radials (at least 
the two on the anal side) comi)aratively narrow, 
ScaphxocTVMu^l hemisphc^i- ^^^^^ ^^^^^ Avider at the base than high, rounded 

Btructure of the body from <^" ^^^^ outer Side, a little coiistricted m the mid 
the base to tho first radial die, and pentagonal in form, the two upi)er 
liieces, inclusive. sloping sides supporting the fii'st divisions ol' 

the arms, which are composed, at least for the first three ranges, each 
of a single series of wedge-forined pieces. First anal piece comparatively 
small, a little concave, resting upon one of the sub-radials, and connect- 
ing with the first radial on each side, above which it projects; supiiort-^ 
ing upon its slightly incurved upper edge a second piece, the form o1^ 
which is unknown. Surface smooth, or only with traces of minntt? 
granules. 

The specimen from wliich the above description was made out is 0.6(p 
inch wide, and 0.27 inch high to the summit of the lirst radial pieces. 

In tliis, as in tho several known species of ErUocrlnus^ and some other 
allied forms of the Coal-Measures, the first radial pieces are very thick 
on the upper edge, which has a neatly crenated ridge, with a furrow ou 
each side of it, along the outer margin. These first primary radial piec^ 
have exactly the form of the coiTcsponding parts in Erisocrinm^ and^as 
we have reason to believe, of one or more undefined genera of these 
rocks, and when found detached cannot be distinguished. Tho sub- 
radial piece, however, on the anal side of this criuoid, can at once be*' 
distinguished from any of those of EriHocrinus by the truncation of its 
upper side (see Fig. 28, a, Z>, c. Tab. IV, of Geinitz's Oarb. und Dyas). 
On the inside of the cup of this and the allied ibrms alluded to, the 
sunken basal pieces are seen to rise so as to form a kind of pyramidal 
or conical protuberance. 

Until the vault of the^e crinoids is known it will be difficult to deter- 
mine whether they are more nearly allied to PoteriocrlmiH or to Cyaiko- 
crinm. From all analogy, however, 1 am led to think they will be Ibund 
to possess the large prolonged trunk or proboscis of the Foteriocrinus 
group, instead of the merely vaulted summit and lateral tube of Cy€^ 
thocrimis. 

When wo compare the structure of this crinoid, as far as yet known, 
with that of Scaphiocrimis ^implex^ Hall, the type of that group, it will 
be seen to agi^ee in all respects, aside from mere specific charactera, such 
as its concave under side, sligjit difference of form, &c., though it dilfers 
more widely from several of the other species that have been referred to 
that gi^oup, in having but a single anal piece, composing a part of the 
walls of the cup. Hence I have been led to place it provisionally iu the 
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Seaphioerinus group, generally regarded as a sub-genus under Foterwcri- 
nus. It is worthy of note, however, that it is still a matter of doubt 
whether Seaphioerinus will not be found a synonym of Oraphiocrimis, de 
Kon., when it is known whether or not that type has minute basal pieces 
within those supposed to be such. 

Loeality and position, — Professor Geinitz figures a fiue example of this 
species from division C of the Nebraska City section ; and we have it 
from Bennett's mill, included by him and Professor Marcou in division* B 
of the Upi)er Dyas. We also have it from Omaha, &c., from a low^r posi- 
tion in the Ooal-Measures referred by them to the Lower Oarboniferou^ 
It also occurs in the Coal-Measures of Iowa, Kansas, Illinois, &c. 

Genus ZEACBINUS, Troost. 

Zeacrinus ? MUCROSPiNUS, McChesney 
PL V, Fig. 2 a, ft, c. 

Z9aerinu8 mucrospinus, McChesDey, 1860, New Paleozoic Foss., p. 10 ; also, 1865, illustra- 

tioDS of same, PI. 4, Fig. 7, o, 6. 
Actmocnnua, sp., Geinitz, 1866, Carb. und Dyas, Tab. IV, Fig. i29, a, h; (not AcUnocrimUs, 

Miller, 1821). 

As pointed out by me some time back (Am. Jour. Sci., Yol. XL IV, 
new series, p. 170), the spines figured in Professor Geinitz's work, vAu^A 
above, are those of a type belonging to the same family as Poteriovrinvs, 
This curious crinoid has a cup almost exa<it)y of the same form :»s 
the last, being sub-hemispheral, rounded below, and provided witli a 
very small deeply sunken base, almost entirely hidden by tlie colmnn. 
Its anal series of plates, however, is different fro\n that of the last, these 
pieces being here more numerous and arranged as in Zeaerimt^. 1 ts most 
remarkable peculiarity, however, consists in having its second primary 
radial pieces produced outward into long spines. These spines Pr/)- 
fessor Q-. mistook for those of some species of the Actinoerinites gronp, 
like A, Oouldi of Hall. The spines of the latter, however, belong to an 
entirely different part of the criuoid, being modified vault-pieces, and 
lience have the head, or larger end, of a very different form. Conse- 
quently those under consideration can be distinguished at a glance from 
the spines of any of the species allied to Actinoerinites, In addition to 
this, the two types occupy distinct geological horizons, no ActinocrinoUl 
l)dng known in this country as high in the series as the Ooal-Mt^asurcs. 
Ilmve reproduced on Plate V, Professor Geinitz'stiguresof these spines, 
because we found no good speeimens of them fix)m any of the localities 
near Nebraska City. For comparison I have also given a copy of Pro- 
fessor McChesney's figure of one of these pieces of his typical specinuMi. 
That figured by Professor Geinitz, however, has the larger end soinewhar 
ohscur^ by aidhering foreign matter, or from wearing so as partly to 
obliterate the markings on the upper side (Fig. 2 a) supporting the two 
tot divisions of the arms. 

Locality and position. — Professor Geinitz figures the spines of this 
^>eeies from Bennett's Mill, three miles northwest of Nebraska City, 
from beds referred by him and Professor Marcou to the lower part 
division B) of their Upper Dyas. We have them from Plattsmouth, 
Cedar Bluff, Omaha, and numerous other localities and positions in the 
Coal-Measures of Nebraska and Kansas. They likewise occui* in the 
same horizon in Iowa, Illinois, Missouri, Arkansas, &c. But they never, 
*> fitt as known, occur at any horizon below the Coal -Measures: thongh 
Professor Worthen and the writer have described an allied i-epresenta- 
^« species from the Chester Limestone of the Illinois Lower Carbonifer- 
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oas Belles. TSo analogous criuoid has ever been described iu Earope 
from the Permian. 

Geuus EUPACHYCKINUS, M. & W. 
EmpACHTOBiNUS VEREUCOSDS, White & St. John. 

BydmoHOcriBUi t Terrufoaaa, Wlitto & St. John, 1809, Trous. Chicugo Academy of Science*. 
Vol. 1, p. 117, Fig. 1. 

Enpaehscrinii* teirucoiitt, White and St. Johii, M. 8. 

" B^dy below the top of the tirst radial plat«8 basin-shaped, wi^'fa ita 

base slightly depressed, more than twice as wide as high, and composed 
of somewhat massive, convex 
plates, which are joined by close 
sutures, which latter are in the 
middle moderately deep, tTaused 
by the beveling of the edges of 
the body-plates. Base moder- 
ately large, i>eutagonal, having 
a little more than oue-tliird its 
diameter covered by the upper 
Joint of the eohiuin. Width aud 
height of subradial pieces about 
l,8tn)ngly convex from base- 
) top; three of tbem peutago — 
1, and two of them hexagonal,, 
■re being properly no angle at- 
the base of any of tbem. First ' 
radinl plates all iieutagonal, not 
quite so large as the subradisls, 
neiirly twice as wide a.s high, all 
of tbem truncated above, so that 
the top of the calyx is seen to be 
A'uporiiifCrinMwrrNw™*.*— Diagram Bliowiiit{»Pi"'y level when the arms Wtt 

BtnicUirt'of,tliobody, from base to first rudinlsrt moved, the fncets to which 

inclusive. tbev were "vttaehed so broad as 

to occupy more than half the somi diaux ter of tlio calyx First anal 

piece nearly half as large is a subindi tl qu.idrangul ir, i'e'*ting between 

the superior sloping sides of two of the -jubradiali, an mfeiior slopiDg 

side of one of the tii-st rad 

ials, and the second anal 

piece, all of it being below 

the summit of the calyx 

Second anal piece pentago 

nal, not quite so large is 

the first, but projecting con 

siderably above the top ot 

the calyx, and bordered bj 

the hrst ana), one subradial, 

two first radials, and sur 

mounted by two other small fupathiem i' i 

aualpieces. Surface marked mi wot tin IhkIx 

by distinct vemicosc eleva little di«tmte<l < 

tions| aud the whole sur i',„XBnomt''of oi 

&ee, including the sntnres, conur 

presenting a line granulated appearance under the ma^uiher. 
-la ' ' " ~ ' — — — — 



— "XNW^^---/ /--» ueigut ( 




— II nil iintlii ( imsMnor 
!> Ml n of iiriiltr hhIi uI suna d 
vicn of lliudiinul hi k of ujiiMi. 
' II litixiil \ II V i>l hami ahnn ins 
of tlu pimiiilu, nt tlic left loiret 
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Height of body to the top of the first radial pieces, 0.65 inch; breadth 
of same, about 1.13 inches. 

This crinoid agrees nearly, in the number and arrangement of the parts 
of its body, with the genus PoteriocrinuSjfrom the typical species of which, 
however, its body differs materially in its depressed form and concave 
base; but it differs more especially in the structure of its arms, which, 
instead of being each composed of a single series of pieces, consist each of 
a double series of interlocking pieces. It, therefore, belongs to the same 
group as Oraphiocrintis l^hrtichiaiis of Lyon (Owen's Kentucky Geol. 
Eep., Vol. 3, PI. 1, Fig. 2, 2a, and 2h), for which Mr. Worthen and the 
writer proposed the name Eupacliycrinus^ in Vol. 3, Illinois Geol. IJep., p. 
177. At one time we had l>een led to think Mr. Lyon's tyi>e might ix)s- 
sibly belong to HydreionocrinuSj de Koninck. Facts, however, more 
I'ecently ascertained, in regard to the structure of some analogous Ameri- 
can forms, seem to indicate that the part in Hydreionocrinus supposed to 
be composed of the united arms is probably only tlie ventral portion of 
the body extended upwai;jcl.^ If this is so, it most probably had free arms ; 
though even in that case we have no evidence that they possessed the 
structure of those of the type under consideration ; and if its anns are 
united to form a kind of extension of the body, as supposed by Profes- 
sor de Koninck, then the species here described would certainly be 
widely removed, because the indentations for the attachment of pin- 
uulfiB^ along their inner sides, show that its arms were free. It also has 
relations to Zeacrinus and Sc<iphiocrinn8^ from the typical forms of which, 
however, it differs materially in having its arms composed of a double 
series of pieces. Specifically this crinoid is closely allied to Hydrciono- 
crinua tuberculatus {Erisocrinus tuberculatiis. Meek & Worthen, from the 
Coal-Measures of Ulinois), which proves to have the structure of arms 
diaracterizing this group, instead of that seen in those of Erisoerinus. 
The species iinder consideration, how^ever, is more delicate, and differs 
in tiie peculiar verrucose style of its ornamentation, instead of having 
a distinctly nodose surfaee. It also differs in having its sutures more 
channeled by the beveling of its plates, than the species iubei'culatxis. 

Dr. White aiid Mr, St. John have placed this species in MS. in the 
genus Eupachycrinus. 

LoeaUty and position, — ^The only known specimen of this si)ecies was 
foond by Dr. White in the bed No. 2 of the Plattsmouth section, at 
Plattsmouth, Nebraska. 

Genus ARCH-^OCIDARIS, McCoy, 

ABOaaEOOIDABIS f TRISEBBATA, Meek. 

PI. 1, Fig. 6 a, 6, c. 

^ Of this species I only know the primary- spines, but these are so pecu- 
liar that they will alone probably be sufficient to distinguish it. They 
aPB moderately long, rather slender, and usually a little aitihed near the 
l>a8e, where they i)resent a nearly or quite circular section. Farther up 
they,soon become compressed with a rhombic section, the lateral mar- 
gins being sharp and regularly serrated, the little teeth-like projections 
Wng inclined outward or toward the apex of the spine, and ai)parently 
sometimes alternately arranged. Of these there were prpbably 25 to 30 
on each side of the spine, and 9 to 12 of them may be counted in the 

* See remarks of tho writer and Mr. Worthen on this subject in Proceed. Acad. Nat 
tBd., Piiilad., Ap. IWO, p. 29. 
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space of half an inch. On the middle or concave side of the curvature 
of the spine there is a third serrated carina, apparently extending about 
two-thirds of its length from near the base toward the apex, the serra- 
tions becoming more distantly separated .toward the outer extremity. 
On the other side three or four rows of much smaller granules, or minute, 
elongated nodes, extend from the shank of the spine, and gradually be- 
come obsolete nea>r the middle. The ring at the head is moderately 
well defined, and, when well preserved, is seen to be faintly milled. The 
perforation of the abruptly contracted articulating extremity is about 
one-third a« wide as the diameter of the shank. Surlace, at least u^ar 
the shank, where not worn, mai'ked with exceedingly minute longitu- 
dinal stride, entirely invisible without the aid of a good magniiier. 

Length, apparently about 2.30 inches. No entire specimens, how- 
ever, were found. 

This species is evidently allied to A. biatigvlatus, Shumard (Titans* St 
Louis Acad., 1, p. 223), to which I was at first inclined to refer it 
As Dr. S., however, only mentions the two lateral rows of serrations of 
the primary spines, and says nothing al>out the others on the upper and 
lower side, and particularly as he gives the entire number of the serra- 
tions on each side as 12 to 14, his species should be distinct. 

Locality and position. — Upper Coal-Measures, Omaha, Nebraska; and 
same position (bed No. 8) in an exposure seen on Platte Kiver, three 
miles above its mouth. I have also seen a specimen of it from Vermil- 
lion County, Illinois, where it w\is found by Mr. Brodhead, fifty i'eet be- 
low coal-bed No. 6 of the Illinois section. The specimen from Illinois, like 
that here described, consists of a single spine. Until other parts of the 
fossil can be known, it is not possible to determine whether or not it is 
a true Archceocidaris. 

Genus EOCLDAEIS, Desor. 

EociDAiiis Hallianus, Geinitz. 

PI. VII, Fig. 9, a, h, c, d. 

Eocidaris JIdllianus, Geinitz, 1866, Carb. uiul Dyns in Neb., p. 61, Tab. V, Fig. 1 a, 5, 3 a, h. 

Of this delicate little species I have seen only fragments of the spines 
from Nebra^ska City and other localities in Nebraska. Entire spines, 
however, occur on Grand Kiver, Union County, Iowa, in a bed contain- 
ing many of the same fossils associated with it at Nebraska City, and — i 
holding a position about the middle of the Upper Coal-Measures of thatfz: 
region. 

Locality andpositian. — Division C of Nebraska City section. 

1IOI.I.USCA. 

POLYZOA. 

Genus FENESTELLA, Lonsdale. 

Fenestella, sp. 

PI. 1, Fig. 4 a, h. 

Fensstella plcbeja, Gemitz, 1866, Carbon, und Dyaa in Neb., p. 58, Tab. V, Fig. 8 a, h, C**?* 
McCoy, 1844). , I 

I have no specimens of this species for study and illustration, i^^^ 
therefore merely reproduce Professor Geinitz's figures to call attenti^^ 
to the fossil as one of the forms to be looked for in these rocks. I mi " 
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differ very decidedly from Professor Geinitz, however, in regard to the 
identity of this species with F. pleb^a of McCoy, supposing both forms 
to have tiee^ nearly correctly figured, since they are represented so 
widely different that very few would think it necessary even to compare 
them. The differences are too strongly marked to be the result of any 
errors in the drawings, or due to peculiarities of different varieties of the 
same species, as may l?e seen by comparing the published figures of the 
two forms (see figure of F. pldbeja copied on Plate VII, Fig. 11, from 
Professor McCoy's work on the Carboniferous fossils of Ireland, and that 
here given from Professor Geinitz's Carb. und Dyas in Neb). It is also 
wortliy of note here that Professor McCoy's description agrees exactly 
with his figure, the fenestrules being represented in both as " rectangu- 
lar, and from two to three times as long as wide," while in Professor 
Geinitz's enlarged figure of the Nebraska fossils they are represented 
without any traces of angles, and of a broad-oval or subcircular form, but 
slightly longer than wide. 

We can never hope for any approximation to precision in paleonlotoffy 
or geology, while such hasty identifications as this are insisted upon oy 
geologists. 

Locality and position, — Bellevue and Plattsmouth, in Upper Coal- 
Measores. 

Fenestella Shumardi, Proutf. 

Plate VII, Fig. 3 a, 6, c. 

Fenestdla Shumardi, Prout, 1858, Trans. St. Louis Acad. Sci., Vol. 1, p. 232. 

Polyzoum growing apparently in flabelliform expansions, and compos- 
ing an extremely fine, delicate net-work 5 branches very slender, of uni 
form size, rather flattened, and comparatively coarsely striated on the 
nonporiferous side, bifurcating at rather regular intervals of from 0.20 
to 0.25 inch, the divisions diverging but slightly; fenestrules oblong, or 
about once and a half to nearly twice as long as wide, distinctly quad- 
rangular, especially as seen on the non-poriferous side, and about equaling 
iihe breadth of the branches ; dissepiments extremely slender or scarcely 
^nore than one-fourth as thick as the branches, not 'widened at the end 
^n the non-poriferous side, but often somewhat expanded by a pore at 
cne or both ends on the other side. Poriferous side with a mesial carina 
€marently sometimes bearing minute projecting points, and on each 
ade of this angle about two and sometimes three comparatively large 
pores, generally arranged so that there is one at each end of each dis- 
sepiment, and another between these opposite each side of each fenestrule. 
Entire size of polyzoum unknown; number of fenestrules in 0.25 inch, 
measuring longitudinally, 13 to 14 ; ditto, measuring transversely, 15 to 
16; breadth of branches, 0.02 inch. 

As near as can be determined from Dr. Prout's description alone, 
this very delicate little species seems to agree quite well with his F. 
Shumardij from the Carboniferous limestone (probably of tJie age of the 
Coal-Measures) at the Organ Mountain, New Mexico. Still, as it is ex- 
^^eedingly difficult to determine the relations of such fossils with i)recision 
from descriptions alone, it is quite possible that the form under con- 
sideration may be found distinct on comparison of specimens. If so, I 
"^otild propose to designate it by the name jP. pcrelegaTis, 

Compared with foreign described species, this is perhaps most neurly 
J^ted to F.plebeja of McCoy (Carb. Foss, Ireland, PI. XXIX, Fig. 3); 
"^ on comparison it will bo seen to have its fenestrfiles only once a^nd 
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a half to nearly twice as long as wide, instead of from two to tbree times 
as long as wide, while it has only two or three pores instead, of four or 
five opposite each side of each feuestrule. Its pores are also proper- 
tionally.laf ger, while the entire polyzonm forms a more delid&te net- w6rk, 
as maybe seen by comparison with a figure of Professor McCoy's species 
given on Plate VII. 

Locality aiid position. — ^Division O of the Upper Coal-Measure section 
at Nebraska City, Nebraska. It has also been discovered by Dr. New- 
berry in the Lower Coal-Measures of Ohio. 

Genus POLYPORA, McCoy. 

POLYPOEA SUBMARGINATA, Meek. 

PI. VII, Fig. 7 a, h. 

Polypara marginatay Geinitz, 1866, Carb. imd Dvas in Nob., p. 69, PI. V. Figs. 11 a, b, and 
12 a, 6 ; (not McCoy 1844, Synopsis Carl/. Fossils Ireland, p. 206, PI. XXIX, Fig. 5). 

C(AnpaTo Fenestella pohfporata, Portlock, 1^343, Geol. Londonderry, p. 323, PI. wft A 
Fig. 1 ; (not Phillips). 

Polyzoum growiug in flabelliform (or infundibuliform f ) expansions : 
longitudinal branches bifurcating at more or less regular intervals, and 
having their lateral margins sharply cariiiate ; dissepiments about halT 
as wide as the branches ; feuestniles oblong oval, usually about twice 
as long as wide, or sometimes proportionally a little wider or longer, 
their breadth being about the same as the branches. Non-poriferous 
side with the branches convex, and a little prominent along the middle, 
flattened toward the carinate lateral margins, and in good specimens 
finely and beautifully striated longitudinally; dissepiments rounded 
and sometimes showing faint traces of stride. Poriferous side with 
branches provided with a mesial row of small nodes or distinct gran- 
ules, giving them a subcarinato appearance, and live rows of alternating 
pores, those of the middle row being placed erne between each two of 
the nodes, while the other four rows are placed two on each side of the 
middle range; pores sometimes with a slightly raised, very narrow lip, 
most prominent around the outer side of the lateral ones, which, how- 
ever, scarcely imparts any irregularity to the outline of the shai*p lateral 
margins ; dissepiments obtusely subearinate along the middle, and some- 
times showing traces of striai, as on the other side. 

Entire size of Polyzoum unknown ; number of fenestrules, measuring 
longitudinally, in 0.50 inch, 6 ; same, meiisuriug transversely, 9 to 11 
in same space. 

Professor Geinitz refers this species to P. marginata of McCoy ; bat 
if we are to be guided by Professor McCoy's figures and description, it 
seems to me we must regard it as being clearly distinct, as may be seen 
by Figs. 13 a, by c, copied from Professor McCoy's Synopsis of the Car- 
boniferous Fossils of Ireland. On comi^aring these with the figures of 
our fossil, it will be seen that he represents the fenestrules as being pro- 
portionally longer, and the dissepin\ents much more slender. The most 
important difi'erences, however, may be seen in the enlarged figures of 
the poriferous sides of the two, as represented by Figs. 7 b and 13 o. Id 
our species, for iust-ance, there is, when well preserved, a row of distinct 
little nodes along the middle of each branch, neither represented in the 
figures nor mentioned in the description of McCoy's species. In addition 
to this, he mentions in his description, and shows in his figure, waved 
lines running along between the pores, not seen in the Nebraska species; 
and he only shows 3, or rarely 4, pores in each row opposite each 
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fenestrole, while in oar species there are from 4 to 5, or rarely 6, but 
genendly 5. Surely such differences as this cannot be ignored if we 
mean to distinguish species at all. 

It is true that in the figure given by Professor Oeinitz, he shows no 
traces of the row of little nodes along the middle of the poriferous side; 
this, however, is due to the fact that his specimen had been subjected 
to some wearing or abrasion. At any rate, I have before me worn 
specimens showing the pores very clearly, and having the little nodes 
entirely removed on some parts, and more or less preserved on other 
portions of the same ;' while in others they are as distinct as se^n in our 
enlarged figure. It may be argued that McCoy's figure may have been 
taken from a worn specimen also ; but the fact that it showed the pe- 
culiar waved stride so distinctly between the pores, seems entirely incom- 
X>atible with the conclusion that it could have suner^ such abrasion. 

Our species would seem to be more nearly allied to a form i^eferred by 
General Portlock to Fenestella polyparata of Phillips, and cited by Pro- 
fessor Geinitz as a synonym of P. marginata^ McCoy, particularly as 
General Portlock mentions seeing on pome specimens a row of minute 
granules along the middle of the branches. The form figured by Gen- 
eral Portlock, however, is certainly different from Phillips's species, which 
is clearly figured with but two rows of pores to each branch, while Port- 
lock's shows four, the one being a Fenestella^ and the other a true Poly- 
pora. As General Portlock merely quotes Phillips's meager, uusatisfac- 
Uxy description, and gives a figure very unlike Professor McCoy's, I 
would neither feel warranted in identifying his species with P. mar- 
gmatOj nor in connecting our fossil with either of them. 

Locality and position. — ^The specimens from which our Fig. 7 of PI. 
YII were drawn, camle from division C of the Nebraska City section, at 
that place. 

POLTPORA, (sp. undetermined). 
PI. VII, Fig. 6. 

Polgpora hiarmica, Geinitz, 1866, Carb. nnd Dyas in Neb., p. 68, PI. V, Fig. 13, a, b (— 
Key8erliogri846). 

As we found no specimens of this species in division G of the Nebraska 
City section, I havS merely given copies of Professor Geinitz's Jigures of 
a specimen from that locality and position. In order that others may 
have some means of forming their own conclusions in regard to its re- 
lations to P. hiarmica of Keyserling, I have also copied Count Keyser- 
ling's figures of his original typical specimen, published in his Petschora 
Laud, PI. 3, Fig. 10, and 10 a. I can only say these figures look to me 
Gsceedingly unlike, and I should not be willing to identify the Nebraska 
fittm with the Bussian, if the figures are even approximately correct rep- 
resentations of the fossils. In addition to this, the form figured by Pro- 
fessor Geinitz occurs in the unquestionable Coal-Measures of Kansas and 
Iowa. 

iMxlity and position. -^Tyiyisioii G of the Nebraska City section. 
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Genus SYNOCLADIA, King. 
Synoclabia biseeialis, Swallow. ' 

PI. VII, Fig. 5, a, by c, rf, e. 

Synodadia virgulacea t, Swallow, 1858, TraDS. St. Loais Acad. Sci., I, p. 179; (not Phillip* 

182!)). 

bi»!nali8y Swallow, Ih. ^ 

r Septopora CesiriensiSy Prout, 1858, Trans. St. Louis Acad. Sci,, I, p. 448, PI. XVIII, p. ^ ^ 

a, 6, c. 
Synocladia virgulacea, Geinitz, 1866, Carb. und Dyas in Neb., p. 70, PI. V, Fig. 14 ; {ot^^ 

Phillips, sp.). 

Polyzoum infundibuliformf or composed of broad overlapping, otf 
folded, rapidly-spreading flabelliform expansions, attached by a smalt 
root-like base. Primary branches, larger than the others, which are 
alternately and irregolarly given off at various angles on each side, and 
themselves variously divided and subdivided, or rather increased by 
lateral and intercalated branchlets. Dissepiments, smaller than the 
branches, usually more or less arched or geniculated, and occasionally 
giving origin to intermediate branches. Fenestrules, often tnvnsversely 
obloDg or irregularly subquadrangular, and usually wider than the 
branches. Non-poriferous side, with branches and dissepiments rounded, 
and finely and regularly striated, as well as provided with a few very scat- 
tering, irregularly disposed, round, and apparently superficial dimorphous 
pores, nearly as large as the true pores or cells of the other side ; 
never provided with projecting root-like processes. Poriferous side, 
with branches and dissepiments, more or less distinctly carinated along 
the middle, the carina being oexiupied by a row of little pointed nodes, 
sometimes rising into sh6rt little spine-like projections, with generally 
on or near the base of each, one or two minute dimori)hous pores ; true 
pores or cells moderately large and rounded, with a slightly raised mar- 
gin; arranged in two rows, one on each side of the carina of each branch 
aDtd dissepiment, to the lateral margins of which they usually impart 
a more or less undulated outline; sometimes on the larger i)rimary 
branches, and some of the larger dissepiments, an occasional odd pore 
or cell, not properly belonging to either of the two bows, is placed along 
ne^r the lateral margins, but these never form a third continuous row. 

The entire size of the polyzoum is not known, but some of the speci- 
mens indicate a diameter of 4 or 5 inches. 

f This species was regarded by Professor Swallow as a variety of 8. mr- 
gulacea^ for which he proposed the name Imerialis. Professor Geinitz also 
referred it to 8. mrgulaceaoi Phillips, without even regarding it as being 
sufficiently distinct to require separation as a variety. To me, however, 
it seems to present differences of too much importance to admit of being 
included even as a variety of 8. virgulacea. In order the more clearly 
to illustrate these differences, I have given on Plate VII, Fig. 1 2 a, a copy 
of a part of Professor King's enlargement of the poriferous side of & 
virgulacea for comparison with Fig. 5, rf, an enlargement of a portion ol 
the same side of the Nebraska fossil. On comparing these, it will be 
seen that 8. virgulacea has no mesial carina and is provided with three 
or more rows of pores or cells (Professor King says, in his description, 
from 3 to 5), arranged in longitudinal furrows, the middle one of which 
is bounded on each side by a slight carina, with small, minutely porif- 
erous nodes; the entire arrangement being very different from the char- 
acters oon8i4mtly presented by the Nebraska species. In addition to this, 
so far as yet known from the examination of numerous specimens, the 
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latter never shows any traces of the root-like process of the non-porifer- 
ous side, so often seen on 8, virguldcea (See PL VII, Fig. 12, b); while it 
constantly shows on this side a few scattering, irregularly arranged 
dimorphus pores, neither mentioned in any of the descriptions, nor illus- 
trated in any of the figures of the European species I have seen. For 
these reasons I can but regard it as a clearly distinct species. Like the 
European 8. virguldcea^ the species under consideration varies in the 
arrangement of its branches, fenestrules, and dissepiments, to some 
extent, though it is constant in its other characters. 

Locality and position, — ^The specimens figured on PL VII are from 
division O, of the Nebraska City section ; those on PL IV are from a 
shaft at that place, sunk some distance below this horizon, x^robably 
below division B, in which it also occurs. We also have it from a lower 
position at various localities in the Upper Coal-Measure9 of Kansas and 
Nebraska, Iowa, &c.; while in Kansas it ranges up into the Permo-car- 
boniferous, and possibly into the Permian. In Illinois it occurs in both 
the Upper and the Lower Coal-Measures 5 and we have there also found 
an undistinguishable fori^ in the St. Louis and Chester limestones, of 
the Lower Carboniferous series. (See Proceed. Acail. Nat. Sci., Philad., 
March, 1870, p. 15.) 

•Genus GLAUCONOME, Goldfuss. • 

Glauconome trilineata. Meek. 
PL VII, Fig. 4, rt, 6, c, d. 

Compare Glauconome grandiSy McCoy, 1844, Carb. Fobs. IrelaDd, p. 199 PI. XXVIII, Fi^. :?. 

Polyzonms with main stem long, slender, and, as far as known, of 
equal .breadth the entire length, not quite twice as wide as the luteral 
branches. Lateral branches, long, rather rigid, sometimes alternating, 
and, in other examples, nearly opposite, distant from each other slightly 
more than the breadth of the main stem, with which they range at an 
angle of about sixty degrees; like the main stem, showing no taper as 
dlur as known; sometimes themselves giving ofiT (at legist on the lower 
iride) a few distant lateral subdivisions, at some distance out from the 
main stem. !N'on-poriferous side, with main stem and branches minutely 
mnd very regularly striated longitudinally. Poriferous side, with a me- 
sial ridge aJong the main stem, consisting of three slightly-raised lines, 
"the middle one of which is larger than the others; on each side of this 
sidge is a row of pores, three of which are placed between each two of 
"ttie lateral branches, and about their own breadth from the margin, to 
"fclie outline of which they do not impart any irregularity ; lateral branches 
"^pritb, on each side of a linear ridge, two rows of alternating pores, very 
Blightly smaller than those of the main stem, and imparting sometimes a 
slightly undulated outline to the margins. 

Entire length unknown ; a specimen imperfect at both extremities 1.24 
inches in length, sending off on each side six lateral branches in a space 
€* 0.27 inch., 

Biis may not be distinct from Professor McCoy's species, which is 
certainly a very closely allied form. As the main stem of our fossil, how- 
ever, shows on the ponferous side, three longitudinal mesial-raised lines 
^ ridges, as seen under a good magnifier, and nothing of the kind i^ 
Bieiitioned in the description or shown in the figures of O. grandis, 1 do 
iwfe feel warranted in identifying the Nebraska species with it. Tliere are, 
>bo, some differences in the angle at which the lateral branches are given 
ft) as well as in the number of pores, that indicate a specific difference 
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The presence of a secondary branehlet seen on one of oar specimens 
may be another indication of ftirther differences, though as this is only 
given off farther ont from the main stem than the lateral branches are 
preserved in the specimen figured by Professor McCoy, they mav really 
exist in his species. 
Locality and position. — ^Division C, at Nebraska City. 

BRAOHIOPODA. 

Genus LINGULA, Bruguiere. 

LiNGULA ScoTiCA, var. Nebbasoensis. 

PI. Vni, Fig. 3, a, 6. 

f Lingula Sootica, Davidson, 1860, Monogr. Carb. Braoh., Scotland, p. 62, PI. 5, Fig. 36, 37, 
and 37 a. 

Shell attaining nearly a medium size, compressed, snbovate or ovoid- 
subtrigonal, a little longer than wide, the greatest breadth being near 
the anterior margin 5 front rather broadly rounded, or at maturity some- 
what more nearly straight along the middle, rounding rather abruptly 
into the <intero-lateraI margins ; sides convex in outline and converg- 
ing (near the beaks) at an angle of about 90o ; beaks rather obtusely 
pointed and a little convex. Surface polished and ornamented by prom- 
inent, linear concentric ribs or striae, separated by flat spa^^es three or four 
times as wide as the ribs, in which traces of much finer, obscure irregu- 
lar concentric striae can be seen by the aid of a magnifier. Internal cast 
nearly smooth, excepting three or four radiating linear impressions near 
the beaJ^, apparently formed by little ridges on the inner side of the 
shell, but which are sometimes made visible on the outside, apparently 
in consequence of aei^idental pressure upon the thin shell. 

Length, 0.55 inch ; breadth, 0.49 inch. 

This shell is so very nearly like L. Scotica, Davidson, from the Carbon- 
iferous rocks of Scotland, that I cannot, with the present means of com- 
parison, regard it as more than distinguishable as a variety of that species. 
Its chief difterences consist in its greater breadth in proportion to its 
length, and the more convex outline of its lateral margins, together wifli 
the larger size of its concentric lines. The former characters cause the 
beak to be rather distinctly less attenuated. As I have seen but a single 
specimen, I have no means of determining whether it is the shorter or 
longer valvfe from which the figure and description have been prepared. 

Locality and position, — Lower part division C, Nebraska City. 

Genus OEBICULOIDEA, d'Orbigny. 
Obbiculoidea, sp 

PI. IV, Fig. 3. 

I only know this species from an impression of the outside of the un- 
der valve in the clay matrix, with adhering portions of the shell, show* 
ing the inside. The outline of the valve is broa<l ovate, the iK>sterior 
end being the narrower. It is rather convex in the region of the apex, • 
and flat, or even slightly concave, between that and the ant-erior margin. 
The apex is situated between the middle and the posterior side, but 
nearer the former. The surface is ornamented by very regular, distinct 
concentric striae, some of which bifurcate as they pass around the side8 
flrom the posterior toward the rather broadly-rounded front. 
• The remaining portion of the shell, between the apex and the poste- 
rior margin, shows very clearly that there is not a slit passing thtougli 
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the valve, as in true Disoitia, though there is evidently a deep furrow on 
the outside of the valve passing from the apex a little more than half-way 
to the posterior margin, at which point there was a small i*onnil or oval 
foramen. On the inside a prominent smoothly-rounded ridge (<?, of Fig. 
3) corresponds to the deep furrow on the enter side. The shell is quite 
thin and has the usual dark semi-corneous appearance of Discina. It is 
possibly an uudescribed species, but not having the means of fully 
characterizing it, I propose no name for it at present. 

Anterioposterior diameter, 0.64 inch ; breadth, 0.55 inch. 

Locality and position. — ^The specimen figured and described was found 
• in sinking a shaft on Hon. J. 8. Morton's place, one and three-quarters 
miles west of Nebraska City landing. 

Genus PEODUOTUS, Sowerby. 

Productus COST atus, Sowerby I ? sp. 

PI. VI, Fig. 6, a, h. 

tProdueta caatata, J. D. C. Sowerby, 1827, Min. Conch., PI. 560, Vol. VI, p. 115 : PhiUips, 
18:J6, Gool. Yorks., 11, p. 213, PI. VII, Fiff. 2. 

eo9iellata, McCov, 1844, Synopsis Carb. Foss., Ireland, p. 108, PI. XX, Fipf. 15. 

eoetatus, do Vorneuil, 1845, Gcol. Russ. et Ural Mts., Vol. II, p. 2GB, PI. XV, Fijf. 

13, a, h; de Koninck, 1847, Monogr. Prod. Pl. VIII, Fig. 3, and I'l. X, Fi^. 3; Da- 
vidson, 1860, Monogr. Scott. Carb. Brach., p. 44, PI. II, Figs. 22-24 ; also Monogr. 
British Carb. Brach., p. 152, PL XXX, J'igs. 2-9 ; Shumard, 1855, Missouri Gf ol. 
Eeport, p. 216; Hall, 1858, Iowa Geol. Report, Vol. I, Part II, p. 712, PI. XXVIII, 
Figs. 3 and 4. 

PortlockianuSy Norwood & Pratten, 1854, Journ. Acad. Nat. Sci. Phihul., Ill, p. 

15, PI. 1, Fig. 9, a, 6, c. 

sp.. Prof. Henry D. Rogers, 1858, Geological Report, Pennsylvania, Vi>l. 11, p. 8:}3. 

• Fig. 687. 

Shell of medium size, wider than long, very convex ; hinge margins 

sbout ecjualing the greatest breadth of the valves. Ventral valve ex- 

oe^ingly gibbous, and very strongly incurved, with a deep-rounded 

ssimis extending from near the beak to the front, to which it imparts a 

ssinoate outline ; umbo prominent and distinctly incurved, so as to pass 

somewhat within the hinge margin; ears welldeflned, arched, and 

:rather distinct from the abrupt swell of the umbo, from which they are 

siometimeR separated by a small ridge or fold. Dorsal valve flattened 

in the visceral region, and more or less abruptly curved or geniculated 

"toward the front and anterior lateral pargins, the former of which 

xaBoally shows a small mesial ridge. Surface of both valves ornamented 

'^vith distinct, rather unequal, depressed, and rounding radiating costae, 

^^vhieh sometimes bifurcate, or, in other instances, two or more of them 

ooalesce in front of the' visceral portion, to form a larger one ; crossing 

s^ll»of these, on the visceral region, are numerous, well-defined, regular, 

concentric wrinkles, producing a distinct reticulated appearance, while 

the whole surface of the ventral valve is sometimes provided with a few 

scattering, rather stout, erect spines, somewhat regularly arranged in 

quincunx. Sometimes nearly all the spines, excepting those on the lat- 

Qial regions, apparently wanting. 

Length of a medium-sized adult specimen, 1.06 inches; breadth, about 
1*40 inches ; convexity, about 0.70 inch. 

This is the shell that has been in this country very generally identified 
^ithP. cost4Uu8 of Sowerby, tho^^gh its identity with the typical P, cos- 
^oto may be questioned. At leiist I have never seen among thousands 
of specimens from numerous localitie;i a single example of it presenting 
^ large costsB and the extravagant forms sometimes assumed by that 
skell at foreign localities, such, for instance, as that figured on PL XV,* 
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Fig. 13, of the Geology of Eassia. The form under coDsideration is 
quite constant in its adult size and general characters. Its ribs vaiy 
more or less, being often irregular in size, some being rather distinctij 
larger than the others on the anterior slope, though this character is not 
well seen in the specimen figured, because the anterior edge of the valves 
is partly broken away, and the figures are not drawn in iM^stures to show 
the anterior slope. 

Some years since I sent specimens of this shell to Mr. Davidson, the 
well-known English authority on the BracMopoda^ and he wrote back 
that he did not think it could be P. costatusj but that he thought it more 
l)robably a small variety of F. semireUculatus, This may be true, and 
yet it is curious that we find hundreds of si>ecimens of this shell, otten 
directly associated with well-defined examples of P. semireticxdatusj and 
still always readily distinguished at a glance by their smaller size and 
rather more unequal costae on the anterior slope. It cannot be that 
these are the young of P. semireticulatuSj because they give every evi- 
dence, in their gibbous form and produced front, of being adult shells. 

Locality andpostition. — ^The specimens figured are from the i}i vision B 
of the Nebraska Citj' section. We also found this form in what has been 
regarded as the same i)osition (but as we believe at a higher horizon), 
two and one-half miles west of Nebraska City; at Wyoming, and again 
at the horizon of bed B at Bennett's Mill, and still lower at Rock Bluff, 
Cedar Bluff, Plattsmouth, Bellevue, Omaha, and, in short, throughout 
the Coal-Measures of all this region. It likewise ranges through the 
whole of the Coal-Measures of Illinois, Missoiui, Iowa, &c., though I am 
not quite sure that it occurs in any of our Lower Carboniferous rocks. 
Professor Eogers has also figured apparently the same fossil Irom the 
Coal-Measures of Pennsylvania. 

Peoductus semireticulatus, Martin, sp. 

PI. V, Fig 7 a, b. 

Anomites semireHculatus, Martin, 1809, Petref. Derb., p. 7, PI. XXXII, Figs. 1, 2, and PI — 
XXXm, Fig. 4. 
productusj Martin, 1809, ib., p. 9, PI. XXII, Figs. 1-3. 



Frodttctus scoticus, Sowerby, 1814, Min. Conch., PI. LXIX, Fig. 3, and ib., PL 317, 

2-4. 
rtH^gwafMS, Sowerby, 1814, ib., p. 15, Figs. 1-5 j Phillips, 1836, Gcol. Yorks., p 

213, PI. VII, Fiff. 1. 
aemiretiiiulatus^ de Koninok, Mon. Gen. Prod., PL VIII, Fig. 1, and PL IX, 



1, and PL X, Fig. 1 ; also of Davidson, Salter, and others. 
Producta Martini, Phillips, 18:^6, GeoL Yorks., Vol. II, p., 213, PL yiI,Fig.3 ; de Koni 
1843, An. Foss. Garb. Belg., p. 160, PL VII, Fig. 2. 
pugitiSy Phillips, 1836, GcoL Yorks., Vol. II, p. 215, PL VIII, Fig. 6. 




IV, Figs. 1-3. 
Producta fl&nstriay McCoy, 1844, Garb. Foss., Ireland, p. 109, PL XVII, Fig. 1. 
Productua CalhounianuSf SwaUow, 1858, Trans. St. Louis Acad. ScL, 1, p. 181.* 

This beautiful, and widely distributed species is too well known to 
quire a detailed description or any comparisons. So far as I Jiave 
able to see, after examining numerous specimens fi*om various 
in our western Carboniferous rocks, at different horizons, I am not aW 
to see any charaeters by which these American shells can be se; 
from the well-known European P. seinireticulatus. 



*Tho foregoing Kyuonymy is adopted mainly from Mr. Davidson, Monogr. Brii. 
Brach. 




NEBRASKA AND PORTIONS OF ADJACENT TERRITORIES. 161 

I am satisfied that the form described by Professor Swallow, under 
the name P. Calhounianns^ cannot be separated from P. semireticulatm ; 
at least I know of no well-deiined characters by which it can be dis- 
tingnished, although I at one time rather inclined to think it might bo 
distinct. 

Locality and position* — ^Professor Geinitz mentions this species among 
the other fossils from division G of the Nebraska Gity section, and I 
remember finding an imperfect specimen of it in that horizon at that local- 
ity; but it was crushed to pieces in tnmsportiug the collections to Wash- 
ington. It also occurs at apparently a higher horizon, 2J miles west of 
Nebraska Gity. The specimen figured on PI. Y is from division B of the 
Nebraska Gity section, where we found it quite abundant, as well as at 
Bennett's Mill, Wyoming, &c This large variety also occurs at numer- 
ous lower horizons in the Upper Goal-Measiu*es of Nebraska ; such, for 
instance, as at Gedar Bluff on Weeping Water, and Eock Bluff, Belle- 
vne, Omaha, and Plattsmouth ; and again at higher horizons at Brown- 
ville, Peru, Aspinwall, &c., on the Missouri, as well as at vaiious locali- 
ties in the interior. It is also common in the Upper and Lower Goal- 
Measures of Iowa, Illinois, Kansas, Missouri, and south to New Mexico; 
and it is widely distributed in the Carboniferous rocks of Euix)pe, South 
America, India, &c. It is likewise common at various horizons in our 
western Lower Garboniferous rocks. 

Productus longispinus, Sowerby I 
PI. VI, Fig. 7, and PL VIH, Fig. 6, a, 6, c. 

Frodu€fH9 hngiiipinuif, Sowerby, 1814, Mineral Conch., Vol. I, p. 154.. PI. LXVIII, Fiff. 1 ; 




Flcniinfjiiy Sowerby, 1^14, Min. Conch., Vol. I, p. 154, PI. LXVIII, Fiff. 2 ; .de 
Koiiinck, 1847, Mcmogr. Prod, and Chonetos, Pi. X, Fig. 2 ; Marcou, 1«58, Geol. 
N. Am., p. 47, PI. VI, Fig. 7. 




i 



17: de Veru., 1845, G(K)1. Euss., Vol. II, p. 26(i, PI. XVI, If^g. 3, Pi. XVUI, Fig. 8. 

wtoM, PhillipB, 1836, Geol. Yorks., Vol. II, p. 214, PI. VIII, Fig. 9. 

capaciif d'Orbiguv, 1843, Voyage daus rAmerique, Mer., Vol. Ill, p, .^»0, PI. Ill, 
FigH. 24-2G. 

tubariiif., de Keyserling, 1846, PetRchora Land, p. 208, PI. IV, Fig. 6. 

WabanhenaiSj Norwood &, Prutten, 1854, Jour. Acac^. Nut. 8ci., Philad., Vol. Ill, 
new. ser., p. 13, PL I, Fig. 6. 
— - 9plendi'n$,N. & P., 1854, ib., p. 11, PI. 1, Fig. 5. 

' muriaituft, N. & P. 1854, ib., p. 14, Fig. 8, a, fc, c, d,e; (not of Phillips and others). 

■Orbiguitfifius, Geinitz, 1866, Carb. und Dyaa in Neb., p. 56, Tab. IV, I^gs. 8, 9, 10, 
11 ; (not de Koninck, 1848). 

kanidus Geinitz, 1866, ib., Fig. 7 ; (not Sowerby, 1822). 

Shell small, thin, wider than long ; hinge line generally longer than 

^e transverse diametev of the valves at any point £arther forward, and 

^Uninatiug in more or less distinct, rather vaulted, and olU^n slightly 

^flexed ears ; anterior and anterior-latenil outlines approaching a semi- 

^Uxsalar curve, but the middle of the front is generally rather distinctly 

Jionous. Ventral valv(5 gibbous, the greatest convexity being usually 

^hiud the middle, and the curve to the beak more rapid than to the 

^nt, ])Tovided with rather deep mesial sinus ; posterior-lateral slopes 

^^ficending nearly vertically to the ears; umboual region moderately 

Pi^minent, and usually projecting rather distinctly beyond the hinge, 

^ Been in looking down upon the shell when lying with the dorsal valve 

u^Qeatii ; beak small, strongly curved, but scarcely passing beyond the 

H.Bx.19 11 
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cardinal innrgin; surfiEice ornamonted with generally rather obscure 
somewhat variable radiating costae, which are often obsolete in tk 
nmbonal region, or in some examples over much of the valve farth^ 
forward, in other specimens quite distinct to tlie beak, sometimes bi 
furcating, and in other instances coalescing to form larger, faiutir 
defined ribs in fix)nt ; fine indistinct marks of growth are also sotue^ 
times seen, and occasionally very obscure traces of small, concentrii 
wrinkles may be observed near the beak; spines stout, erect, long* 
scattering, and arranged in quincunx. Ventral valve distinctly concave, 
or following nearly the curve of the other, and provided with a small 
mesial ridge corresponding with the sinus of the latter ; surface marked 
as in the other valve, but apparently always without spines. 

Length of a medium-sized adult specimen, 0.41 inch ; breadth, 0.61 
inch 5 convexity, 0.30 inch. 

I follow Mr. Davidson in referring this little shell to P. longispinu8 oi 
Sowerby, a conclusion arrived at by him after a comparison of authentic 
specimens sent from Elinois by Mr. Worthen, from some of the original 
localities of P. aplendens and P. WabaiheiMiSj N. & P. At first I was 
in some doubt whether or not our I^ebraska shell is identical with the 
P. WahaskermSj on account of the oostie being represented so fine, dis 
tinct, and regular, and with, so few spine bases, on Norwood & Prat 
ten's figures, but on comparison with good specimens of that speeiec 
from their original locality, 1 am entirely convinced that our shell is in 
all respects identical, the figures of P. WabashmHs alluded to being 
quite defective in representing the costie, as stated above, 
• In regard to the identity. of this shell with P. OHngnyi, I am compelled 
to differ from Professor G^initz. I am also satisfied, as elsewhere 
stated, that the little shell figured by Professor Gleinitz under the name 
P. horridtis on his PL IV (Carb. und Dyas. in Nebraska), and copied oi 
oiir Plate VIII, Pig. 6, ft, e, is nothing but a young individual of the 
species under consideration. As already stated, this, shell varies mud 
in the distinctness of its costae, which are usually rather obscure. It i: 
but necessary to examine a^few good specimens to see by their smooth 
non-costate umbonal region, that they often attain a size even greatei 
than that he has referred to P. horridus, without showing the slightest 
traces of radiating cost®. Indeed, some individuals of mature size 
show but faint indications of ribs even near the front margin, while th( 
various individuals present every intermediate gradation in this char 
acter between these and the most distinctly ribbed specimens. Ii 
addition to this, the extreme improbability of there being in these rock* 
a large, conspicuous species like P. Iwrridus^ when no traces of such s 
shell have ever been seen among all the vast collections that have been 
obtained from them throughout the great area in which they occur ir 
the West, would alone be a suflRcient reason for rejecting the conclusion 
that such a mere mitie as this is the young of that si>eeies. Bat the 
necessity for such an improbable conclusion is entirely rettpved by the 
fact that this specimen was found associated with a ver\^ommon an<j 
abundant species, the young of which evidently agrees exactly with it 

Locality arid position, — ^Nebraska City, division C (Geinitz) ; also in I 
at that place, Wyoming, Bennett's Mill, and lower at Bock Bluff, Cedai 
Blufi', Plattsmouth, Bellevue, and Omaha — ^in short, this species is founc 
almost everywhere and at nejirly all horizons in the IJpper Ooal-Measuret 
of Nebraska, and in the upper, middle, and lower divisions of Iowa, Illinois 
Kansas, Missouri, &c. We have no good specimens of it from divisioi 
C at Nebraska City, and consequently reproduce Professoir (Jeinitz'i 
figures of individuals from that bed. We have good examples of it 
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however, from division B at Nebraska City, and the other loc<alitics 
mentioned above. ^ 

Productus Prattbnianus, Norwood. 

PL IP, Fig. 6, rt, h, c; PI. V, Fig. 13; and PI. VIII, Fig. 10, a, b. 

Pivductus semireticuIatMSj IlaH, 1852, Stansbury's Salt Lake Report, p. 411, PL III, Figs. 

4 and 5; (not Martin, sp., 1809). 
PrattenianuBy Norwood, 1854, Jour. Acad. Nat. Soi. Philad., Vol. Ill, new ser., p. 

17, PI. I, Fifi. 10. •, 6, c, d. 

? wquicoataiits, Shiimard, 1855, Missouri Geol. Report, p. 201, PI. C, Fig. 10. 

cora, Marcou, 1^55, Geol. N. Am. PI. VI, Figs. 4 and 4 a; (not d'Orbigny). 

Fiemhigiiy Geiuitz, 1866, Carb. nnd Dya« in Neb., p. 52, Tab. IV, Figs. 1, 2, 3, 4 ; 

(not Soworby, 1814). 

CalhonuianMs, Goinitz, 1860, i6., p. 81 ; (not Swallow, 1858). 

\Komnckianu8y T Geinitz, 1806, i&., p. 5;i, Tab. IV, Fig. 5, a, b ; (not de Vem. 1845). 



Shell attaining a medium size ; breadth generally exceeding the length, 
especially when the ears are entii'e; cardinal margin usiiall^^ somewhat 
longer than the titinsverse diameter of the valves at any i>biiit faither 
forwanl ; anterior and antei^o-iatcral outline regularly rounded. Ventral 
valve distinctly and rather evenly convex, and without any traces of a 
mesial sinus; umbonal ivgion gibbous; beak incurved, but scarcely 
passing the hinge margin ; ears liu^ge, rather comi)ressed, and pro^ ided 
with a few latge, strongly deiiued, concentric folds, which ascend a little 
upon the sloping sides of the umbo, and extend moi'e or less along the 
postenor latei'id margins, but never cross the beiik, central region, nor 
front; surface ornamented with rather small, regular, rounded cosUe or 
stria), and ai'med witli stout, erect, long spines, usually aiTanged over 
the whole valve in quincunx, while one or two rows along the hinge margin 
ai*e more crowded, larger, and in part directed backwards, with an 
inward curve.* Dorsal valve concave, sometimes a little flattened in the 
visceral region, and following the curve of the other valve around the 
front and tuiterior lateral margins; eai*s with folds as in the other valve, 
and each sepi&rated from the concave central region by an oblique ridge 
or prominence; surface without spines, but with radiating striad as in 
the ventral valve, and usually ci'ossed by very obscure concentric 
wiinkles and a few embricating concentric marks of gro\vth, particularly 
near the fixint and sides; cai'dinal process small, but slightly prominent, 
and bifid, while from its base a slender linear mesial ridge extends for- 
ward to, or a little beyond, the middle. Muscular and reniform impres- 
sions v^y obscure or obsolete in the specimens examined. 

Length of a well-developed, medium-sized specimen, 1.40 inches; 
bi-eadtb, 1.47 inches; convexity, about 0.85 inch. 

This species has been often referred to P. cora^ d'Orbigny, from which, 
however, it differs (espechiUy from the form referred to that si)ecies by 
l^uropean authors) in its greater convexity, more extended hinge, and 
luuch long^ and stouter spines. It likewise differs from d'Orbiguy's 
original figiffe of the South American typo of that species, given in his 
l*aleont. Voyage, dans PAmerique Aleridionale, PI. 5, in several im- 
portant characters. The fact, however, that M. de Koniuck and others 
refer a European form to d'Orbigny -s species, also differing widely I'rom 
the figui*es of the South American shell alluded to, after having seen 
<l'Orbigny-s typical specimens, sho^vs that he must have figured it ineor- 
^^tly, and that we should possibly look more to the figures given by 
Mr. Davidson and il. de Koniuck of the European form compared witli 

" In a few Hx>eciuienH tbey Hcom to be wanting over tlio greater part of tbe nioro con- 
"•^x region of the valve. 
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(VOrbigrny^s typical specimens, than to his own fignres, in forming an 
i(l(*a of the true characters of P. cora. 

Professor Geinitz has referred the species under consideration in part 
to F. Flemingii, of Sowerby, which Mr. Davidson says, after seeing 
Sowerby's type of that supposed species, was founded upon a bad speci- 
men of the common P. longispinns. Some of the young indfviduals of 
P. Pratteiiianm look more or less likp P. langispinus^ but it is only 
ne<;essaiy to have a good series of the Nebraska shell, of various sizei, 
for comparison, to be convinced that it is entirely distinct from P. 
longispinns. I am also comi>elled to differ from Professor Geinitz, iu 
le^^ard to the shell represented by Fig. 5, PI. IV, of his Carb. und 
Dyas, being the P. Koninckianusy de Verneuil, a much smaller species, 
with a more* prominent umbo, and a distinctly shorter hinge. To me, 
the shell figured under this name by Professor Geinitz seems to agree 
exactly with the usual adult characters of P. Prattenianua^ but in order 
that others may have the means of forming their own conclusions on 
this point, 1 have given a copy of Professor Geinitz's figure (the ears of 
which 1 have restored in outline), and for comparison a copy of Mr. 
Davidson's figure of P. KoninckianusATom his Monogr. Brit. Carb. Brach., 
PI. LIII, Fig. 7, natural size. Mr.* Davidson's figure was drawn from a 
British specimen j but in the prominence of its beak and the shortness 
of its hinge, M. de Koninck's figure of a Belgian specimen of P. 
Koninckianus (under the name P. cancrini^ but now generally regarded, 
as the same as P. lioninckiamis) differs in a more marked degree than 
3Ir. Davidson's. The only figures I have seen of a Russian specimen of" 
P. Koninckmnus are those given by Count Keyserling, in his Petschon^* 
Land, Tab. IV, Fig. 4, a, 5, c. These also show the umbo to be extremely^ 
prominent, and look in ajl respects quite unlike the Nebraska shell. Itn 
is also worthy of note that all of these authors both figure and describe^ 
the P. Koninckiamts as a neat, pretty little species of the size of Mr^ 
Davidson's figure, copied for comparison on our Plate V, Fig. 15, a, b, c. 

Having only crushed and imperfect specimens of this shell from divisionz" 
of the Nebraska City section, I have given on PI. VIII, among th<=3« 
othc^r fossils from that horizon, copies of two of the figures of this shell - 
published by Professor Geinitz in his Carb. und Dyas, PI. IV. 

Locality and position. — Divisions C and B of the Nebraska City sectioi^ 
Ut that place, and in division B at Bennett's Mill; also at lower horizon 
at Cedar Bluff, Plattsmouth, Bellevue^ Omaha, and, in short, at numerou — 
other localities in the Upper Coal-Measures of Nebraska, Kansas, an»— - 
Iowa, and iu both Upper and Lower Coal-Measures of Illinois.' 

PBODUCirs PERTENXTis, Meek. 
PI. I, Fig. 14, tt, ft, (?, and PI. VIII, 9 «, 6, o, d, 

Productus cancrivi, Geinitz, 18G6, Carb. und Dyas in Neb., p. 54, Tab. IV, Fiir.6,a, 6,c,^^ 
(not Mnrch. do Veni. and Kevs., Geol, Russ., Vol. II, part Paleoflk, PL XVI, F«. ^ 
c, a, b, c, and PI. XVIII, Fig. 7). ^ 

Shell small, very thin, trunoato-subhemisphericiil ; sides and frowst 
re.i:ulnrly rounded; hinge line usually rather less than the greate^-ist 
bn^adth of the valves. Ventral valve without any traces of a mesiii^l 
sinus, moderately gibbous, the greatest convexity being slightly behit* <1 
tht* middle, from which point it rounds off in all directions, but m<^^^ 
abruptly to the beak and ears, which latter are flattened and subrecta'*^ 
^ular; beak small, slightly prominent, and but little incurved beyotJ^ 
the hinge line; surface with fine, regular, radiating striae, crossed l>y 
gmalK rather distinct and regular, concentric wrinkles, which latter 
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generally most strongly defined on the ears: over the whole there are 
also regularly arranged in quLucuux, very slender spines, 0.20 to 0.>0 
inch in lengthy rising from slighl prominences or swellings of the radiat- 
ing stride. Dorsal valve distinctly concave, or following neaiiy the 
curvature of the other valve, its-greatest concavity being in the central 
region, while its ears are ueaiiy flat ; surface with concentric wrinkles 
and radiating stria) as in the other valve, but appai-ently Avithout spines, 
though a series of rather distinct pits are aiTanged over it in the same 
order as the spines of the other valve. 

Length of one of the largest specimens seen, 0.4G inch ; breadth, 0.57 
inch ; convexity, about 0.24 inch. 

I have known this little shell since 1858, but had never been able to 
identify it with any of the known species, nor yet to feel sure that it was 
new^ and consequently left it without a name m the Ejinsas collections, 
fearing it might be the young of some of the lai'ger analogous forms. 
The comparisons, however, that I have recently had an oppoitunity to 
make, of a series of Si>ecimens from different localities, have satisfied me 
that it must be an adult shell, and as it cannot be properly ideutitied 
with any of the described species, so far as yet known, 1 have ventured 
to regard it as new. 

Professor Greinitz has referred it to P. cancrini of. M. V. & K., which 
it certainly resembles quite closely in some of its characters. But its 
dorsal or smaller valve f ventral of, some authors) is certainly dislinctly 
concave^ particularly in tlie visceral region, while this v^ve in P. cancrlu^ 
is described as having its " disk entirely flat." It is an exceedingly thin 
shell, and the concavity of the smaller valve follows so closely the curve 
of the other, that the space occupied by the soft parts of the animal was 
very contracted. 

As the only specimens in the collection under investigation from divi- 
sion C, of Nebraska City, are in a crushed condition^ I have reproduced 
the figures 9, a, 6, PI. VllI, given by Professor Gemitz. Fig. 14, a, by 
of PI. I, however, are fi'om a specimen obtained at another locality. 

Locality and ^.o«itia».— ^Division C, of Nebraska City section, and 
from a sliaft at tliat place, possibly below that horizon ; also at Brown- 
ville, Nebraska, and a lower position at Atchison, Kansas. We likewise 
found it in 1858 in the Upper Coal-Measui*es on Grasshopper Creek, 
twelve miles west of Leavenworth, Kansas. 

Productus Nebrascbnsis, Owen. 

PI. II, Fig. 2 ; PI. rV", Fig. 6 ; and PI. V, 11 a, 6, c. 

Productus NebrascensiSj Owen, 1852, Gool. Report, Wisconsin, Iowa, and MinncRota, i). 5S4, 
PL V, Fi«. 3*; 1867, McChesney, Trans, Chicago Acad. Sci. 1, p. *24, PI. I. l'i^^ 7. 

JRogerni, Norwood & Pratten, 1854, Joar. Aciul. N. S. PbiliulM Vol. III. inw 

series, p. 9, PL I, Fig. 3, a, 6, c; Hall, 1856, Vol. Ill, Pacific K. IL Report, p. 104, 
PL n, Figs. 14, 15. » 

ospeTf McChesncv, 1860, Descr. New PalaK>zoic Fossils, p. 34; also illustratious 

same, 1865, PL I, IHg- 7 a, 6. 

Strophalo9ia korrescena, Gcinitz, 1866, Carb. und Dyasin Neb., p. 81 ; (not Miircli. dc Veni. 
and Keyserling, 1845). 

Shell of abont medium size, approaeliing sabhemi8i)lierienl ; length 
iK^ost nsually a little less than the breadth; hinge line nearly or (iiiite 
^Haling the greatest transverse diameter; anterior outline nearly 
straight, or a little sinuous near the middle, rounding into the lateral 

^Tbis figure is very ijnperfict and gives no idea of tbe surface cbaracturs of tbe 
»P«cic». 
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mnrgiiis, which are genemlly rather straiprht i>o«teriorly, and ran^n^ 
at an au^le of from ninety to about one hundred degrees with the hinge ; 
ears nearly rectangiihir, or a little rounded in outline, at their immediate 
extremities. 

Ventral valve rather convex, most giblx)U8 behind the middle, thence 
I'onnding regularly to the front and more abruptly to the beak, gener- 
ally with a moderately distinct mesial sinus ; i)osterior lateral slo|>e8 
descending almost vertically to the ears; umbonal region gibbous, and 
with the strongly incurved beak projecting beyond the hinge line. 

Dorsal valve somewhat flattened in the visceral region, but most con- 
cave near the beak and toward the anterior lateral regions, the con- 
ca\ity widening rapidly forward, so as to leave a kind of broad, obscure, 
oblique ridge between it and the flattened ears, and another in the mid- 
dle ; anterior and lateral margins following the curvature of the other 
valve } cardinal process prominent, bifld, and rather narrow ; interior 
with me.sial ridge, narit)w, well defined, extending forward beyond the 
middle, and a little bifid at it« connection with the base of the cardinal 
process; muscular and reniform impressions obscurely marked; in|erior 
surface with numerous pustular projections which are most i)romiueut 
and i)ointed on a belt around near the anterior and lateral margins. 

Surface of ventral valve with more or less defined, rather broad cbn- 
centric undulations, and obscure striffi of growth, over the whole of 
which • are arranged two set« of spines, connected at their bases with 
short interrui)fced ribs or elongated tubercles. One of these sets con- 
sists of small, short, appress^ spines, and the other of stout, more 
er(M!t, long ones. .Surface of dorsal valve with small concentric ridges 
and striie, with many little pits ; spines nearly or quite all small, short 
and appressed. 

Some (tonfusion, in regard to the limits and relations of this species, 
has aris(^n from the differences presented by specimens, as broken from 
a hard limestone matrix, and the perfect shell as found weathered out 
of clay or soft shale. In the former case the spines, and nearly or quite 
all of the shell, are usually left in the matrix while the int'Crual cast, 
when thus denuded, shows the concentric midnlations and longitudinal - 
ridges or elongated pustules, more strongly defined^with little indica- - 
tions of the spines. On the contrary, specimens from clay or shale are ^ 
ol ten found with the shell entire, and preserving the spines in a more or— : 
less perfect condition, so as to obscure, to some extent, the little inter- — 
rupted ribs and ex)ncentric undulations. 

Tlie specimens first described by Dr. Owen, asl know from a carefuL-J 
examination of his types, kindly loaned to me by his brother, Professoi — -^ 
Eictliard Owen, are from limestone and only show traces of the spines. — 
Partly from this fact, and probably in part from an error of the engraver, ^^ 
Dr. Owen's published figure gives a very incorrect idea of the shell, .«- 
though his description, and comparison with P. JSumboldtiy when takeii-^ 
in connection with the locality iix)m which his specimen was obtained^ 
(Bellevne, Nebraska), would satisfy any one, familiar with the fossils of'M 
that region, that he must have had before him the form under cousid — 
eratiou, even if his original types were lost. 

The siKHjimen upon which the 8i)ecie8 P. Itogenii was proposed, which ^m 
I have als<) had an opportunity to examine, through the kindness o€M 
Pi-ofessor McChesney, to whom it belongs, is also an internal cast show^ — 
ing the rib-like pustules and concentric undulations very clearly, butr^ 
without any traces of the spines. 

The specimens upon which Professor McChesney proposed the 
P. asper are well preserved and retain much of the spines. I have nol 
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seen these identical specimens, however, but have had an opportunity 
to examine a large collection, consisting of several hundred individhals, 
belonging to Professor Powell, of Bloomington, Illinois, from the .same 
locality and position at Lasalle, of that State. From these and numerous 
others, in all conditions, I have seen from various localities in the Wi^st, 
I have no hesitation in regarding P. cueper as also synonym of P. Kebras- 
cefms. 

Professor Geinitz was certainly in error in referring this shell to Stro- 
phalosia horrescensj since it is positively not a Strophaloaia at all, but a 
true Productnsj as may be seen by the figures on plate V. It never has 
any traces of the cardinal area of the genus Strophalosiaj as 1 know 
from a careful examination of hundreds of well-preserved specimens, 
it« cardinal margin being linear, as may be seen by Fig. 11, 6», of Plate 
V. By comparing this with Fig. 14 of the same plate, representing 
Strophaloftia horrescens, from Professor Geiuitz's work on the German 
Permian fossils (Dyas), the external difference between this genus, and 
Straphalosia^vnW be at once seen by the student, the latter genus having 
a citfdinal area, (marked a in the figure.) The presence of an area alone, 
however, is not always a sufficient distinction, since there is, in some very 
rare instances, an abnormally developed area in tnie Produetus. The 
total absence of cardinal teeth and sockets, however, in the latter genus 
clearly separates these types. That P. Nebrascensis is entirely destitute 
of any tracer of hidge teeth is well known to all in this country who 
have examined the interior of this shell. Figure 11 6, of Plate V, rep- 
resents the hinge and interior of a dorsal valve of this si)ecies, and 
shows it to be entirely without sockets for the reception of teeth. 

P. N^ascensis is evidently very similar to P. scabriculus of the Old 
World, even to the bifurcation of the internal mesial ridge of the dorsal 
valve. It differs, however, in having two very distinct sets of spines, 
the one small and appressed, and the other stout, erect, and long. 
(See Fig. 11 rf, PI. V.) 

Locality and position. — ^Professor Geinitz mentions this shell from' 
divisions C and 13 of the Nebraska City section. I have only seen frag- 
ment's of it fh)m division G at this locality^ though we have it fi*om 
division B at that place, Wyoming, Bennett's Mill, &c.^ and from lower 
positions at Rock Blnfi', Plattsmouth, Bellevue^ Omaha^ and numerous 
other localities in Nebraska as well as Iowa, Illinois, Missouri, Kansas, 
&c. In short it is a widely distributed Coal-Measure species, from 
Nebraska to New Mexico, and from the Bocky Mountains eastwaid to 
'West Virginia. 

Pbodtjctus symmetbioub, McChesney. 
. PI. V, Fig. 6, a, 6/ and PL VIH, Fig. 13. 

ciu9 tymmetrieiu, McChesney, I860. Descriptions New PaUeozoio FoRsils, p. .15 ; 
1865, illustrations of some, PI. I, Fig. 9, a, &; 18G6, Trans. Chicago Acad. Sci., 1. 
p. 25, PI. I, Fig. 9. 

Shell of medium size, suborbicnlar, or a little wider than long; h'\v\fs;ct 
lino somewhat less than the greatest breadth ; sides roundiug rej^uhu ]y 
^o the front, which is ratlier broadly rounded in outline; veutral valve 
Somewhat compressed, or only moderately convex, without any traces 
^f a mesial sinus ; ears compressed but not abruptly separated from tlie 
^well of the umbo, obtusely angular or a little rounded at the extremi- 
ties; beak moderately large, incurved, but not curving much within tl^e 
^uge margin. Dorsal valve rather evenly, and only moderately eon- 
^ve, cardinal process slender, prominent, curved, triiid, the middle 
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division more prominent than the others, and emarginate at its extremity, 
the (^margination being caused by a distinct mesial furrow that extends 
thi» entire length of the process ; muscular scars somewhat convex, 
rather distinct in well-jireserved si>ecimens, and divided by a slender, 
simple mesial ridge, extending from the base of the car^linal process 
about three-fourths of the way to theft'ont; whole interior, excepting 
the region of the muscular scars, roughened by little pustular projec- 
tions which become more prominent near the anterior and anterior-lat- 
eral margins. Surface of both valves ornamented by small, rather ob- 
scure, and more or less regular concentric wrinkles, and covered by 
numerous small, short, rather ai>pre8se<l spines, which are larger on the 
ventral valve, where they are often connected with little, somewhat 
elongated tubercles. 

Length of a well-developed specimen, 1.37 inches; breadth, 1.45 
inches ; convexity, 0.70 inch. 

This shell will be readily distinguished from the last by its less con- 
vex ventral valve, without any mesial sinus, by its smailer cdncentric 
wrinkles, and particularly by having its spines consisting of a single se- 
ries of small, rather depressed oue«, instead of a large, stout, erect 
series, and another small, depressed series. Its cardinal process al^ 
diflfers in being trifid, and its internal ridge of the dorsal valve in being 
simi)le instead of bifid near the bai^e of the cardinal process. The most 
striking differences, however, observable on comparing good specimens, 
consist in the difference^ of form mentioned, and the two sets of spines 
in the Nebrojscensis. 

Among European species this shell is perhaps most nearly like JP. 
scahriculm^ which it rather nearly resembles in most of its characters. 
It differs, however, in having no traces of a mesial sinus, in its finer and 
more distinct concentric wrinkles, and particularly in its distinctly trifid 
cardinal process, and the simple mesial internal ridge of its dorsal valve; 
that of scabricxdus being like Owen's Nchroficemis^ bifurcated near the 
base of the cardinal process. 

It was probably imperfect specimens of this and the last-de^jcribed 
si>ecies that Professor Geinitz and others have referred to P. pusfulosus 
and I\ scabriculus, from the outcrops at Bellevue and Phittsmouth; at 
least these two forms are more like those two foreign species, than any 
others known to me from the rocks of that region. They are both 
clearly distinct specie^ from P. imstidosus and P. scdbriculm^ however. 

Locality and pomtion. — Professor Geinitz did not find this S])ecies in 
Professor Marcou's collections from division G, of the Nebraska City sec- 
tion. We found several fragments of it, however, in that bed at Nebraska^ 
City, as well as at an apparently higher horizon 2J miles west of there; 
and the distorted, but nearly entire individual, figured on PI. VIII, Fig. 
I'S^ came from division C, at Nebraska City Landing. ^Ye also have 
imperfect specimens of it from division B, at that plac« and Bennett's 
]\Iill; also, from Peru, and from lower positions, three or four miles up 
Pljitte River, and from Bellevue, and numerous other localities in the 
Upper Coiil-]Measures of Nebraska and Kansas. It likewise occurs at 
the siime hcn'izon in Iowa, Missouri and Illinois, as well as in the Lower 
Coal-^\Ieasures of the last-mentioned State. 
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Productus punctatus, Martin, sp. 
PL il, Fiff. G, and PL IV, Fig. 5. 

Anomitea punctattiHj Martin, 1809, Petref. Derb., PI. XXXVII, Fij:. ; (not 7 and 8). 
TrigoMia rurjom, Parkiuseu, 1811, Oriranic reiuaiuH, Vol. HI, PI. XII, Fijc. 11. 
Anomita thccariwij Schloth., Nachtr. ziir Potrcf., II* p. 63, PI. XIV, Fi^. 1. 
Prodwiwt pitqctatuSf J. Sowerby, 1822, Min. Coiicb., p. 22, T:ib. 32:? ; Vuu Bncb, 1841, 
Abbaudl. cler K. Akml. der Wissenacb. zii Berlin, Tbeil 1, PI. II, Fi^^*. 10, 11; 




20; and Monogr. Brit. Carb. Brach., p. 172, PI. XLIV, Fii;8. 9-lG. 
«fififpicito/a/M8, Shepbard, 1838, Am. Jour. Sicl., Vol. XXXIV, Fitf. 9. 



Producta punctata, Pbillipa, 1?%, (ieol. Yorks, p. 215, Vol. II, PI. VIII, Fig. 10. 
Lepiana mlcata. Fibber, 1837, Oryct. Mosc., PI. XXIII, Fig. 2; (not Sowerby). 
Pndiictus concctiiriciin, Potie? ct Micbaud., 1844, Galer. des Moll, da Mus. dt; Doulli, Vol. 

n, p. 25, PI. XLI, Fig. 1. 
iibiilospiHHS, McCbesney, 1800, Descrip. New Pol. Foss., p. 37 ; also 1865, iUastra- 

tioos of sanie, PI. I, Figs. 10 and 11. 

Shell Attaining? a rather largo size, thin, varying from rotuudato-sub- 
quadrate to longitudinally subovate, being sometimes wider than long, 
and in other examples longer than wide, with all intermediate forms; 
hinge margin always shorter than the greatest breadth of the valves ; 
anterior outline regularly rounded, or faintly sinuous in the middle. 
Ventral valve more or less gibbous, with a moderately distinct mesial 
sinus extending from near the beak to the front ; beak inciu'ved a little 
Beyond the cardinal margin ; ears rather compressed, but not distinctly 
defined from the swell of the umbo. Dorsal valve moderately concave 
with a small mesial elevation. Surface of both valves ornamented with 
numerous rather regular concentric ridges, increasing in size from the 
beaks towards the front, but becoming again smaller and more crowcled 
iu adult shells at the margin ; in the ventral valve these ridges are a little 
prominent at the lower margin, separated from each other b3' smoother 
spacer, and support numerous small appressed spines, those of the 
upper row of which are larger and less crowded than the others ; on in- 
ternal casts, or partly exfoliated specimens, the spines are represented 
by small tubercles ; surface of dorsal valve as in the other, excepting 
that the ridges are represented by little furrows. 

Length of a fully developed, rather broad specimen, 2.CG inches; 
breadth of same, 2.50 inches; convexity about 1.10 inches. 

This widely distributed species occurs in our Coal-Measures of the 
West, at numerous localities, as well as in the Lower Carboniferous 
rocks. At one time it was thought tliat the Coal-Measure specimens were 
si>ecifically distinct, or ought to be so, from those in the lower rocks, but 
alter a careful comparison of some fine specimens in the Illinois collec- 
tion, showing the interior, cardinal process, &c., I was entirely unable 
to detect auy specific differences from the well-known P. punctatus, Tlie 
specimen figured by Professor McChesney (New Palieozoic Fossils, PI. 
]y Fig. 11), has the cardinal process incomplete, and shows the muscular 
iiupressious imperfectly, without any traces of the reniform markings ; 
l>ut I have seen these, as stated above, in others in a better state of pre- 
servation from the Coal-Measures of Illinois, a« they are represented by 
^tr. Davidson, in his beautiful figures of P. punctatus, 

Jjocality and ptrntion. — Division B of Nebraska City section, at that 
P-itce, Bennett's Mill, and Wyoming, and at. possibly, a higlier horizon 
hi ii shaft near Nebraska City ; also at Rock Bluff, Plattsmoiith,and Belle- 
vu«:?; and numerous places in the Upper Coal-Measures of Illinois, Iowa, 
^^tssonri, Nebraska, Kansiis, &c. It likewise occurs in the Lower Coal- 
^I^oasures, and even in the Lower Carboniferous rocks of Missoui'i, Iowa, 
Illinois, &c. 
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Genus CHONETES, Fisclier. 
Chonetes Verneuiliana, N. & P. 
PI. I, Fig. 10 fl, h. 

Chonetes Vemeuiliana^ Norwood <& Pratten, 1854^ Joiir. Acad. Nat. Sci. Philud.yVol. Ill, 
p. 26» Pi. II, Fig. 6,0, hf c; Shamiuxl, 1855, Missouri Geo!. Report, p. 216. 

Shell rather smal], varying from transversely sub-semicircular, to 
sub-oblong; hinge line more or less extended beyond the breadth of 
the valves at any other point; sometimes greatly produced. Ventral 
valve very convex, with a deep rounded mesial sinus, starting near the 
beak and deepening and widening rapidly to tlie anterior mai*giu, to 
which it im[)arts a distinctly siuuos outline, thus dividing the gib- 
bous part of the valve into two prominent, rounded lobes or diverging 
ridges, separated from the ear on each side by a broad roundetl depres- 
sion; ears more or less angular, sometimes extended and acutely 
pointed, slightly arching, and a little reflexed; be^ik rather promuient, 
and incurved ; area modenitely develoi)ed and common to both valves, 
but widest in the ventral; foramen wide; cardinal margin provided 
with four oblique spines on each side of the beak. Dorsal valve follow- 
ing rather nearly the curve of the other, and provided with a mesial 
ridge corresponding to the sinus of the other valve. Surface of each 
valve, ornamented with about 100 fine bifurcating, radiating stride, and 
sometimes near the front, by a few marks of growth. 

Length of a medium-sized specimen, 0.27 inch; breadth, 0.4(Linch; 
convexity about OVi inch. 

This 8]>ecies is remarkable for it^ convex ventral valve, with its deep 
mesial sinus, which imparts to it a i)eculiar bilobate appearance. £ 
know of no 8i)ecies with which it is liable to be confounded. 

Localltif and position. — Plattsmouth, and various other localities in. 
the Upper Coal-Measures of Nebniska, as well as Kansas, Iowa, Mis — 
souri, Illinois, &c The remarkably extended specimen from whicla^ 
Fig. io />, of Plate I, was drawn, come from ueax the same horizon a^ 
the Plattsmouth outcrop, four miles up the Platte. 

Chonetes granulifera, Owen. 

PI. IV, Pig. 9 ; PI. VI, Fig. 10; PL VIU, 7. 

jHcicn granuUfira, Owen, 1855, Geol. Rep. Minn., IJwo, and Wisconsin, p. 583, Tab. V— r- 
Tig V2. 
■ munymataj Meok & Haydcn, 1858, Proceed. Acad. Nat. Sci. Philad., p. 262; Pale-— 
ont. I; pp. Mr>., p. 22, PI. I., Fig 5, a, 6, o, d, e; Geinitz, 1866^ Garb, und Dyas, p— 
5^, Tab. IV, Figs. 12, 13, and 14 ; not Chonetes mucronoAa {=StrophomeHa ««cr9— — 
tuitUf Conr., 1643). 



Shell attaining a rather large size, semicircular in outline, having 11 
greatest broadtii on the hinge line, which often terminates in extendi 
nnicronate ears. Larger or ventral valve moderately bonvex,thei 
convexity being in the central region, or rather on each side of it, 
there is usually a broml, shallow, mesial depression; ears and lateraM^ 
regions compn'sscd; frotit somewhat straightened along the middle;^ 
beak small, rather compressed, a little arched, and se>arcely projecting^^ 
beyond tlie cardinal margin, which is provided with from seven 
about eleven obli(]ue spines on eiwh side of the beak; area rathei 
narrow, rangmg nearly parallel to the general plane of the valves, its 
iissiire broad, partly closed above by an arching deltidinm ; hinge teetl 
well developed, compressed, and minutely striated; interior wit! 
impix'ssioiis of cardinal muscles subovate, diverging, attenuate above 
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adductor muscDlar scars small, narrow-subelliptical ; mesial ridgo promi- 
nent near the beak, mach lower, and rarely extending forward to thu 
central region; most of the interior occupied by granules, whicli are 
largest and most crowded on a narrow spac^ around near tbe front and 
lateral margins; but around tbe immediate margin they are much smaller^ 
and arranged in distinct radiating rows. 

Dorsal or smaller valve, following nearly the curve of the other, the 
beak and central regions being concave, and the ears flat ; area well 
developed, but narrower than in the other valve ; bifid cardinal process 
and mesial prominence, nearly or quite closing the fissure of the other 
valve. From the base of this i>rocess, there are extending, on the innei 
side of the valve, five radiating ridges, two of which pass oblicjuel^ 
outward, forming the inner margins of the dental sockets, while ^i 
third mesial one extends at right angles to the hinge, a little mon 
than half-way to the front ; the other two are much shorter, oblique, 
and occupy intermediate positions between the middle and the two 
latter ones ; granules of the interior as in the other valve. ' 

Surface of both valves ornamented with a few subimbric^iting marku 
of growth, crossed by very fine, obscare, regularly and closely aiTanged 
radiating strije, of which about one hnndrtMl and fllty may be counted 
around the free border of a large individual, where' eight or nine of 
them may be counted in the space of one line. 

Length of a large specimen, 0.02 inch ; breadth on hinge line, 1.13 incilios. 

I am now, after seeing specimens tVom various localities along the 
Missouri !River, nearly satisfied that this must be the stune shell 
described by Dr. Owen, under the name 0. grdhiuUfera. His figiu'es 
and description are unfortunately so imperfect as to leave this question 
somewhat doubtful. He gives four figures, none of which are near so 
extende<l on the hinge, nor so mucronate at the latenil exti-emities as 
in well-developed specime^is of the foi*m for \yhich we proi)osed the 
name C mucronata^ while they give the appearance of mu(.*h coarser 
surface markings. Judging from the localities* at which he obtained 
bis typical specimens, however, and from numerous collections before 
mefbom the same and other localities, I can sciircely doubt that he must 
have founded his species on the same shell to which we afterwards 
gave the name C. mueranuta. 

Chonetea Smithiiy of Norwood & Pratten, is a form with which this 
filiell should be compare<l, though the form here described [ittains a 
xnach larger size, and is more compressed, as well as more extended on 
the hinge. The latter character, however, can scarcely be regarded as 
a specific distinction in this genus, as may be seen by the figui'es of 
C. VemeuilMna^ given on Plate I. 

Locality and positio^i, — ^Division 0, of the Nebraska City section ; 
^80 in Division B, at the same place, and at Wyoming and Bennett-s 
IMill; likewise at lower horizons at Plattsmouth, Bellevue, Omaha, 
AQd at numerous other localities in Nebraska^ Kansas, Missouri, Iowa, 
&C., it being a very comiflon shell in the Ooal-Measures of that region. 
^pCKnmens of a somewhat smaller size, but otherwise undistinguishable, 
^so occur in the Goal-Measures of Illinois. 

Ghonetes glabba, Greinitz. 
PI, IV, Pig, 10 J PI. VIII, Pig. 8 a, b. 

^^KoiMto fhkn, Qeiniti, 1866, Carb. und Dyas in Nob., p. 60, PL IV, Figs. 15-ia 

Shell thin; transversely sub-semicircular, the length being more than 
naif the breadth ; hinge Ihie a little longer than the greatest breadth of the 
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valves, at any point farther forward ; lateral extremities abruptly pointed 
and sometimes slightly recurved; anterior and anterior-lateral margins, 
forming a semi-circular curve in outline, excepting that the former is 
generally faintly sinuous in the middle; lateral margins curving abruptlj 
outward just before intersecting the hinge extremities. Ventral oi 
larger valve moderately- convex, the most gibbous part being in the fern 
of two broad, roujaded, undefined prominences, which diverge from th< 
beaks to the anterior lateral regions, leaving a broad, rounded, rathe 
deep mesial sinus between them, extending nearly to the beak, but widen 
ing and deepening rather rapidly to the front y outside of tliese x>roiD: 
neuces, the posterior lateral regions are more or less comi)re^sed ; bea' 
small, compressed, slightly arched, and scarcely projecting beyond tU 
cardinal margin ; area narrow, incUned obliquely backward ; its fissur 
small, nearly semi-circular and partly closed by the cardinal process c 
the other valve; cardinal margin armed on each aide of the beak by foa 
or five slender, moderately long, oblique spines, with sometimes remain 
of one or two much smaller rudimentary additional ones near the beak 
cai'dinal teeth compressed, their longer diameter ranging nearly paralle 
to the hinge line — as seen under a strong magnifier, finely striated oi 
the outside, at right angles to their length, ^terior, excepting in th* 
region of the muscular impressions, with numerous rather distinc 
granules, arranged in radiating rows — ^immediately within the fissure 
provided with a short, rather prominent, compressed ridge rcinging a 
right angles to the hinge; muscular impressions very obscure. 

Dorsal or concave valve, following nearly the curve of the other; are; 
of about the same size as in the dorsal valve, inclined forward fi*om th 
hinge ; cardinal process small, not very prominent, and as seen on th 
outer side somewhat trilobate, the middle lobe or ridge being divided b, 
a linear sulcus ; socket ridges very oblique ; interior granulated as i' 
the other valve. A very small, obscure linear ridge occupies the middl 
of the valve, without, however, extending up to the hinge ; muscula 
impressions unknown. 

Surface of both valves nearly smooth, but showing obscure concentri 
marks of growth. In some conditions of weatheriug, there is a fain 
api>earance of radiating markings, but this is due rather to the structur 
of the shell, and not to proper external lines. Wlien a single one of th 
thin valves is cleaned and examined by the aid of a good magnifier an* 
a strong transmitted light, large, verj' scattering punctures or poises ar 
seen arranged in quincunx, and passing obliquely through tlie shel 
These api>ear to have been connected with minute tubular spines, ai 
ranged over the whole surface, during the life of the animal. At an. 
rate, in one specimen, of which Fig. 8 fc, Plate VIII, is a representatio 
enlarged two diameters, there are numerous little projecting ])oints ha\ 
ing the appearance of minute spine bases projecting through a film c 
shale on Uie surface. They must, however, be extremely fragile au" 
readily removed, as no traces o^ them are to be seen on any of the ui 
merous other 8i>ecimens in the collection. • 

Locality amlponition. — Di\ision C of the Nebraska City section, wher 
it is very abundant, and found in a fine state of preservation. It als 
occurs at that locality, though much less abundantly, in division B. I 
is likewise found common' at a much lower horizon in the Coal-Measure 
at Atchison, Kansas. It is a remarkable fact that in a collection sen 
by ]Mr. Dall, from liussian America, there is a small rolled erratic mas 
of very hard siliceous rock, picked up on the shores of Youkon Bivei 
containing a CltAyiicies apparently agi^eeiug with this in every respect. 
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Genus ORTHIS, Dalman. 

Orthis carbonaria, Swallow. 

PL I, Fig. 8, a, 6, c. 

T 

Ortkis carhonaria. Swallow, 1S58, Trans. St. Louis Acad. Sci., 1, p. 218. 

T PecasH, Marcou, ll«>8, Geol. N. Am., p. 48, PL VI, Fij^. 14, «, b. 

? (sp. imdtO, Moek, 1864, Paleontology of California, Vol. I, p. 10, PI. II, Fig. 5, 

a, b,c. 

Shell small, suborbiciilar, slightly wider than long, moderately convex 

in adalt specimens; lateral margins rounded, or, in some examples, 

faintly straightened posteriorly ; iVont more broadly rounded, but usu.illy 

very slightly sinuous in the middle; valves nearly equally convex ; hinge 

line very sbort, or only equaling about half the breadth of the valves. 

Ventral valve usually most convex in the umboual region, sometimes a 

little flattened anteriorly, so as to give the shell slightly the form usually 

called ** resupinate," though iu gibbous specimens this character is 

nearly obsolete; l>eak moderately prominent, rather pointed and arched ; 

area small, well defined, and arching with the beak; fommen narrow. 

Dorsal valve usually most convex between the middle and the beak, 

which is small, and near^ as prominent and arched as that of the other 

valve, generally with a shallow sinus extending from the middle to the 

front ; area well developed, but smaller than in the other valve, arched 

and divided by a proportionally shorter foramen. Surface of both valves 

ornamented with concentric marks of growth and numerous fine radiat- 

ing'crowded strije, which increase •mainly by intercalation, and, as in 

many other species of the genus, show occasional perforations toward 

the front, apparently left by the removal of very small tubular spines. 

Length of a well-developed gibbous specimen, rather above a medium 
size, 0.38 inch ; breadth, O.iS inch ; convexity, 0.27 inch. Largest speci- 
men about 0.44 inch in length, and 0.51 inch in breadth. 

This little shell resembles so nearly, in form and surface characters, 
some varieties of 0. resumnata juid 0. Michelini, that scaixiely any one 
familiar with those shells, if shown a few of these, would hesitate to 
pronounce tljem young examples of one or the other, or both of those 
species. Still, from its uniform much smaller size, even at widely dis- 
tant locxilities, and in beds of various lithological cliaract(ers, where not 
associated with any similar larger shell, leads me to think it must be 
distinct, and that our specimens really represent the adult size. In 
siddition to their smaller size, a careful comparison also shows that they 
dertainlj' do present some appreciable and constant difierenc*es. For 
instance, 0. carbonaHa has its beaks more •Ccarly equal than either 0. 
-^-esupinata or 0. Michelini^ and more prominent, particulai'ly that of its 
dorsal valve, which is also more pointed. It is al^o generally propor- 
t:ionally more thickened within on each side of the rostral cavity in the 
"irentral valve. 

Locality and position. — The specimen figured was found, with others 

(some of which are less convex), at Rock Bluff, in Upper Coal-Measure 

l>ed8. refeiTcd by Professor Marcou to the Lower Permian, (Dyas). We 

also nave some crushed and distorted specimens of apparc^ntly the same 

Bhell from division B at Nebraska City, referred by Professors ]\Iarcou 

andGeinitz to the lower part of the Upper Permian. It likewise occurs 

atvai'ious lower horizons in the Upi>er Coal-Measures in Iow«, Nebraska, 

. Kansas, Illinois, &c. : while Professor Swallow's typical specimens were 

I from the Middle Ooal-Measures at Lexington, Missouri. 
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Genns HE^nPRONITES, Pander. 

Hemipeonites crassus, M. and H. 
PI. V, Fig. 10, a, by c; and PI. Vni, Fig. 1. 

OrihiMna crasMf Meek and Hayden, 1858, Proceed. Acad. Nat. Sci., Philnd., p. 360. 
Oi-ihiif LatallenaiB, McChesney, 1860, Ne.w Paleozoic Foflfslls, p. ^ ; and 1865, illustratioiu 

of same, PI. I, Fig. 6, a, b, 

Bichmondi, McChesney, t6., Fig. 5, a, 5, c. 

Hemipronites cramus, Meek and Hayden, 1864, Paleont. Upper Miaaoari, p. 26, PL I, Fig. 

7, a, &, 0, d. 
LamlleniiSf and M. eraatua, McChesney, 1867, Trane. Chicago Acad. ScL, Vol. I, p. 

28, PI. I. Figs. 5 and 6. 
Compare Orthia KeokuJc and 0. robu8tHj Hall, 1858, Iowa Geol. Report, Vol. I, Part 2, p. 

640, PL XIX, Fig. 5, a, ft, and p. 713, PL XXVm, Fig. 5, a, h, c. 

Shell varying from semi-circular to truncato-subcirciilar, or trans- 
versely suboblong, generally wider than long, varying from compressed 
to distinctly convex ; hinge margin equaling, or shorter than, the greatest 
brefidth of the valves, rectangular or sometimes more or rather less 
than rectanguljir at the extremities; anterior outline forming a more or 
less regular semi-circular curve. Dorsal valve always convex, sometimes 
veiy distinctly so, the greatest convexity being near the middle ; beak 
not distinct from the carnal margin. Ventral valve varying in convexity 
at the tfmbo, sometimes very, prominent, and occasionally distorted 
there; less convex, flattened, or not unfrequently a little concave around 
near the front; area varying in height in proportion to the elevation of 
the beak, and either flat or with the 'beak a little arched, usually rather 
distinctly striated: its closed fissure varying in the proportions of 
height and breadtu, with the greater or less elevation of the beak; 
interior always provided with a prominent mesial septum extending from 
the beak forward to near the middle of the valve. Surface of both 
valves marked by numerous strong, raised radiating strijB, of une^ioal 
Bize, there being generally one or several smaller ones between each two 
of the larger |||;rossing the whole are also luimerous fine, regular concen- 
tric striie, more or less defined both between and upon the radiating 
Btriie, to which latter they impart a neatly crenate appearance. 

After proposing the name JT. craasm for this species, I was led to 
think it most probably only a variety of the well-known widely dis- 
tributed European JI. crenistria, which it certainly veiy closely resem- 
bles in external characters. On sending specimens showing the interior 
of the valves from the original locality, however, to Mr. Da^^dson, he 
wrote back that he could not think it propc^rly belongs to that species, 
because among all the specimens of that form he had examined he had 
never seen one showing the peculiar mesial septum always so strongly 
developed in the interior of the ventral valve of this shell. I have BO 
doubt in regard to its identity with Orfhis Lamllens is ami 0. Richmond 
of McChesnev, and I suspe(*t the same species has been described by 
Professor Hall in Uie Iowa Report under the names Orthis Keokuk VxA 
O. rohtista,, particularly the former, which seems to have the same 
uiesial septum within the vential valve, and agrees nearly in other 
characters excepting in its larger size. 

LocaUty and posiiltyn. — Divisions B and C of the Nebraska Citysectioo? 
and from apparently above the latter horizon 1| and 2^ miles west of there; 
and again from bed B at Bennett's Mill and Wyoming; also at lower 
horizons in the CJpper Ooal-Measures at Cedar Blufl*, Bock Bluff, PJatt^ 
mouth, Bellevue, and Omaha. It likewise occurs at Peru, Bolo, ^^ 
Browuville, as well as at numerous other localities and positions in d^ 
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Coal -Measures of Nebraska, K.'tnsas, Iowa, Missouri, and Illinois; and 1 
bave recently identified it amon,(? specimens collected by Professor J. J. 
Stevenson froln the horizon of the Chester limestone in West Virginia. 

Genus MEEKELLA, White and St. John. 

MEEKELLJl 8TRLATO-GOSTATA, Oox, sp. 

Pi. V, Fig. 12, a, &, c. 

HkatuUt sMaUhoimMa, Cox, 1857, Owen's Gei>l. Report, Ky., Vol. HI, p. 568, PI. VIII, 

Fig. 7. 
OrihiB siriaUhooatata, Geinitx, 1866, Carb. und Dyas in Nob., p. 48, Tab. Ill, Fi-js. 22-24. 
Meekiilla strieUo-costata, White aud St. Johu, lc»07, Trtuw. Cblca;j:o Acad. Sci., vol. 1, p. 

120 and 121, Fi^s. 4, 5, and 6. 
Compart) Str€ptorhyndiu$ jpcdiniformis, Dtividaon, 180, Liege, Brach., Pal. Tlndo, PL X, 

Fig. 17. 




MeekcUa afriato-cosMa. 



A. Sliowing a transverse 8cction of tlie beak of tbe ventral valvo, (a) being the 
rcuiaiiiing portion of tlic cardinal area, (rf c/,) tbe dental processed, and (v c c) the tree- 
cliamhers into which tlie interior is <livided l)y the two intervening; septa. 

B. Showinjir a longitudinal »ection of the same valve, (/) being the side and outline 
of one of tbe neipiA or dental lainin:e, (b) tlic iM)iut of tbe beak, aud (d) the dental pro- 
cess. (After Dr. White's aud Profeesor St. Jolin's ^ures. 

Fig. 6. 




Metkdla striaUhcoataicL 

A posterior view of dorsal valve, showing above tbe remarkable cardin.al process, 
^itliitij broken alate part restored in outline : from a specimen bori-owed fivfa Dr. 
W^Uite. 

Shell trigonal-siibglobose, becoming very convex with age, generally a 
httle longer than wide; hinge line very much shorter than the breadth 
ot" the valves. Dorsal valve convex, the greatest prominence near the 
^nibo, thence rounding over to the u'ont, being usually somewhat flat- 
^^ued over the central and anterior regions, but without any mesial sinus ; 
|>^ak strongly incurved and with it« most prominent part sometimes pro- 
j^ting a li^e beyond the binge line, but in others flattened, and with its 
ioimediate apex nearly always terminating at the margin of the hinge; 
Po^erior lateral margins laterally compressed and converging toward the 
^^[^bo at nearly a right angle ; surface ornamented by about ten to thirteen 
^rge radiating, more or less angular, simple or rarely biHircating plica- 
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tions, which are themBdlves (as well as the fdrrows between) m^ked 1 
iiue but distinct radiating stnse, which, toward the front, instead of conti 
uiug parallel to the furrows and plications, converge forwivrd on each sii 
of the latter so as to intersect along the crests of the same at acn 
angles ; crossing all of these, there are nsaally near the ^ont and Is 
teral margins, a few strong zigzag marks of growth. Ventral val^ 
more convex than the other, the greatest convexity being at or near tl 
beak, which is elevated and usually more or less distorted, being soni 
times twisted to one side, and in other examples straight or somewhi 
arched backward ; cardinal area narrow transversely, but proportional] 
high, being often distinctly higher than wide but well-defined, au 
usually finely striated transversely and vertically, either flat or more c 
less arched backward ; false deltidium closing the fissure, narrow an 
provided with a slender, rounded, prominent mesial ridge extending I 
the apex of the beak; surface as in the other valve. 

Length of a medium-sized well-developed adult specimen, 1.06 inches 
convexity of same, 0.97 inch; breadth, 1.12 inches. 

Individuals of this shell vary much in size and form, and especiall 
in the elevation of the beak and area of the ventral valve. As in the allie 
genus Hemipronites {=Streptorhynchu8), the beak of its ventral valv 
is often considerably distorted, and occasionally with its immediat 
apex truncated as if from adhesion by the substance of the young shel 
In' most of its external characters it is ffery closely allied to an Eas 
Indian form described by Mr. Davidson under the name Streptorhynchi 
pectiniformis, (See Fig, 16 of our PI. V.) Professor Geinitz and M 
Davidson f the latter after a dircict comparison of specimens) think thei 
are no well-grounded specific differences by which these shells can I 
distinguished ; and I confess, after comparing a specimen of the India 
form sent by Mr. Davidson to Dr. White, and along with it a tine seric 
of the western shell from Iowa, kindly loaned to me for comparison h 
the latter" gentleman, that one would scarcely suspect any specific di 
ference to exist between these shells if found together at the saa 
locality and associated in the same beds. Without undertaking 1 
decide this question with but a single specimen of the Indian form f< 
comparison, I would merely remark that both on Mr. Davidson's figui 
and on the specimen before me of the latter, the radiating striie ai 
perceptibly coarser than on our shell, and not converging to the cresi 
of the i)licati()ns, as may be seen by comparing the figures of the t\^ 
on Plate V. In addition to this, a transverse section across the boa 
of the ventral valve of the Indian specimen quite unexpectedly revea 
no traces of the strongly developed dental laminie of the American she! 
These, however, may have been broken out by some accident ; otherwii 
there would seem to be even a generic difference. 

Dr. White and Professor St. John have, as I think, very proper! 
separated^ the form under consideration generically from Hemipronit 
(=8tr€ptorhynchu8)^ on account of its dental supports in the ventral vah 
instead of merely converging to the apex of the beak under the are 
having the form of two strongly-developed laminte attached to tl 
bottom of the valve and product forward with slight divergence near] 
to the middle of the same. The cardinal process of tlie other valve 
also much more prominent than that of Hemipronites, and very diflfe 
ently formed, as may be seen by the annexed cut. These character 
and the differences in the general physiognomy of the two types, seem i 
me to distinguish them generically. There are also some iarge scatte 
ing puiictnres about the beak bf the ventral valve of the form nnd< 
consideration that I have never seen in Hemipronitei. It, therefore, a; 
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!8 to bear tlie ssme lelations to the latter that Ss*trUtunia does to 

oeaUtjf and poAttioii^— IMs shell was first described by Professor Cos 
I the Coal-Measares of Kentaoky. It also occurs at various hori- 



t in the Middle and Upper Coal-Measares of Iowa, Missouri, aiid nii- 
. The specimeu we have flared is from divisiou B, at Nebraska 
-, and ve fonnd it at lower horizona at Bellevoe aud Flattsmoatb, 
ub higher positioDS at Otoe City, Aapiawall, &&, in Nebraska, j 
i never seen it from any locality east of Illinois, not anywhere in 
lAwer Ooal-Measnres. 

' Oenns 8TNTBILA8MA, .M. & W. 

Stntbilisju. hemiplioata, Hally sp. 
PL VI, Fig. 1, a, 6; and PI. VIII, Fig. 12 a, 6. 
T Umhlicaliu, HbH, 185^ StaDBbnir's Salt Lake Report, p. 409, PI. IT, Fig. 3, a, b, 
lonw hmiplicttla. Meek &. Wortben, 1860, Report Oeol. Sorrey, HI., Vol. I, p. 323. 

r, Tab. ni, Figs. 1-1 ; (not 



/^ 




Bynhflatma henfpHMto. 

ion of a Tsntral valve, ihowiiig tbe tluee laminn (I, m, I) of tho 
uf. 

A longitndiottl Roction of the two TaWee united, ihoiriiig the tide of one of the 
il laminB (1} M>d the side of one of the.iocket-pUtes, (<). 
i i-fi-iinal view, ihowing the amall area and the triangnlar foramen. 



SgrrlriUuma iewitpHeata. 



Siowa ft donal view with a portion of the eball mnoved ao u to expoae in the oast ' 
iveiging Booket plate*. 

A Bimilar view of the Tentral -valve, showing the three elosel; approximated pa> 
{ilatee within. 

Iiell in yoang examples only moderately oonvezj and having all the- 
nial appearances of a tme Ortkis ; in adult specimens, often globose, 
pen more convex than long or wide. Hinge line very sbor^ or not 
e than one-tbird the greatest bieadtii of the valves, and, owing to the 
NM^ty of the shell, imparting little or no aognlarity to the outline of 
H. Ex. 19 13 
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the lateral slopes. Dorsal valve more convex than the other, and very 
strongly arched, particularly in mature shells 5 umbonal region gibbons, 
and often, in adult examples, projecting somewhat beyond the beak of 
the other valve; beak strongly incurved, so as to bring its apex under 
the beak, and nearly against the area of the other valve ; area rather 
narrow and distinctly incurved with the beak. 

Ventral valve convex ; beak only moderately prominent and arched, 
or more or less incurved ; area triangular, small, about one-third as 
high as wide, and moderately well defined; its triangular foramen 
scarcely ais wide as high. Surface of both valves ornamented with 
Hither 'fine, regular, crowded radiating strife, and a few very large, 
rounded, or more or less angular, radiathig plications, which latter are 
never defined on thci umbones, but occupy the anterior half, and become 
more prominent toward the front, where they often terminate in deeplj 
interlocking angular marginal projections. Of these plications thedl 
are two — rarely three — on*each side of the slightly larger and more prom- 
inent one forming the mesial fold on the dorsal valve, while on the ven- 
tral valve there are three — rarely four — on each side of the mesial sinos; 
a few zigzag marks of growth also traverse the anterior and lateral mar- 
gins of the valves, parallel to their deeply-notched edges. 

Length of a medium-sized adult specimen, 0.72 inch ; breadth, 0.74 
inch ; convexity, 0.75 inch. Eadiatiug striae numbering twelve to fifteen 
in 0.10 inch. 

Tliis interesting and peculiar shell was, by an oversight, referred 
by Professor Geiuitz to Ehynchonella angulata, Linn. sp. Although it 
resembles that species somewhat in general external appearances, it is 
really very widely removed from it by its generic and even family char 
acters, being a distinctly punctate shell, with a well-defined, though 
small, cardinal area, divided by an open triangular fissure, and having 
in the other yalve a cardinal process exactly as we see in Orthis.* it 
differs generically, however, from the latter, in having the dental laminae 
very closely approximated, prominent, and, with a third mesial plate, 
<5ontinued nearly parallel to each other far forward. 

Specifically, it is very closely allied to a South American Carboniferons 
shell referred by Mr. Salter in the Quart. Jour. Geol. Soc. Lond., XVil, 
p. 04, PL ly. Fig. 3, to Terebratida Andii^ d'Orbigny. I have also, through 
the politeness of Colonel llomanowski, of the mining engineers' deport- 
ment of Russiii, some imperfect specimens from the Mountain limestone 
of RjiKsan, Russia, with the name Spirifer Lamarckiij Fischer^ attached, 
that I believe to belong to the species under consideration. 1 have not 
seen the original figures and description of Fischer's species, but if cor- 
rectly represented by Murchisou, de Verneuil and v. Keyserling in the 
Geology of Russia, I should think it distinct, specifically, from the form 
sent by Colonel Romanowski. At any rate, I can scarcely doubt th»t 
Fischer's species ought to be called Syntrilasma Laniarckii^ as it resembles 
our typical species apparently too nearly to belong to any other genus. 

Locality ami position. — Divisions B and C of the Nebraska City fic- 
tion ; also at the former horizon at Wyoming, Bennett's Mill, &c, BloA 
.at numerous lower horizons in the Coal-Measures of Illinois, Iowa, Ne- 
braska, Kansas, Missouri, &c. 

* Mr. Davidson, to whom I sent specimens of this sheU, writes that he thiuksit ft 0i>^ 
genus. 
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Genns EHTNCHONELLA, Fischer. 
Ehynchonella Osagensis, Swallow. 
. PI. I, Fig. 0, a, &* and PI. VI, Fig. 2, a, b. 

hanella (Camarophoria) Osagensis, Swallow, 1658, Trans. St. Loais Acad., S. 1, p. 219. 
ahda Uta^ Marcou, 1858, Geol. N. Am., p. 51, PI. VI, Fig. 12, a, 6, c. 
tekonelldj sp., Salter, 1861, Joar. Geol. »oc. London, VoK XVII, p. 64, Fig. 5. a. h, 
^pharia globulinaj Geinitz, 1866, Garb, und Dyas in Neb., p. 38, Tab. Ill, Fig. 5 ; 
(not C. globuUnaf Phillip^ sp., 1834). 

ell small, more or less variable in form, often subtrigonal, generally 
p than long, more or less gibbous ; front truncated, or sometimes 
»us in outline ; anterior lateral margins rounded m outline ; x)os- 
p lateral margins convex, or nearly straight and converging to the 
s at an angle of from about 90^ to 12(P. Dorsal valve more con- 
;han the other, greatest convexity near |he middle or between it 
ihe front, which has a broad, rather deep, marginal sinus, for the 
>tion of a corresponding projection of the front of the other valve ; 
%\ fold somewhat flattened, but slightly prominent, and rarely trace- 
back of the middle of the valve ; generally composed of three, but 
timesof four — rarely more— plications; sides rounding down rapidly 
3u;h side of the mesial fold, and each occupied by about three or 
simple plications; beak curving strongly beneath that of the other 
i ; interior with a faint linear mesial ridge, on each side of which is 
3ed curved line inclosing an ovate space, occupied by the adductpr 
inlar impressions. Ventral valve distinctly less convex than the 
•, with a broad, shallow, short sinus occupied by about two or three 
; plications ; anterior lateral margins on each side of the sinus, with 

two to four simple plications; beak moderately prominent, and 

or less arched, rather pointed ; foramen small, 
ngth of a medium sized specimen, 0.40 inch; breadth, 0.45 inch; 
exity, 0.32 inch. 

£0 most other species of the genus, this varies considerably in 
; some individuals being proportionally wider and more gibbous 

others. It also varies in the number of its plications, from six or 
1 to about twelve, or rarely thirteen or fourteen to each valve. In 
jority of instances there are only two plications in the mesial sinus 
three on the fold. Some specimens have more, though I have not 

any I could confidently refer to this species, with as many as six 
tions in the sinus, as stated by Professor Swallow to be sometimes 
'.ase. 

\ remarked by Professor Swallow, some individuals of this species 
nble Camarophoria Schlotheimij or at least certain forms of that 
es, quite closely. Professor Geinitz has even referred itto Camaro- 
\a globulina^ Phillips, a shell by some believed to be only a variety 
. Schlotheimi ; but as I have elsewhere stated, it is certainly dis- 

from those forms, because it is not a Camarophoria at all, but true 
icho7iella. This I have ascertained both by internal casts and by 
ons made across the beak of the ventral valve, of specimens from 
)us localities. 

3 we obtained no good specimens from division C, at Nebraska City, 
ve copied on PI. VIII the figure given by Professor Geinitz. Fig. 
6, PL VI, represents another specimen from division B of the same 
on, two and a half miles west of Nebraska City ; while Fig. 9, a, &, 
, represent an internal cast from Bock Bluff, on the Missouri, at a 
T horizon in the Coal-Measures. From these figures, particularly 
9 &, it may be at once seen that this shell is a true BhynchoncUa^ and 



180 UNITED STATES GEOLOGICAL SURVEY fiF 

not a Camarapharia^ as it shows no traces whatever of the rostra 
chamber characteristic of that genus. I have been unable to find 
figure of Camarophoria globuHfuij showing the interior, but have copie* 
for comparison from Professor King's work on the Permian Fossils c 
England, a figure of an internal cast of the closely-allied form C, Seklotl 
eimi (Fig. 15, PI. 1), from which students will at once see by compar 
son with Fig. 9 fc, of the same Plate, the generic diflferences betwee 
these shells ; (a) of Fig. 15, being the cast of the rostral chamber, whic 
is separated by a wall from the other part of the interior ; while in Fi 
9 6, the cast of the rostral cavity is a mere -protuberance, without an 
traces of the deep slits left by the walls of a chamber. 

Locality and- position. — This species occurs in divisions C and B, i 
Nebraska City. It ranges through a great thickness of our Cos 
Measures, and is found at numerous localities in Iowa, Missouri, N 
braska, Kansas, &c. I have also seen specimens of it from the XJppc 
Middle, and Lower Coal-Measures of Illinois; and it is probably the san 
shell that was figured by Mr. Salter in 1861, among Professor Forbes 
collections from the Andes, South America. 

Genus ATHTEIS, McCoy. 

Athykis subtilita, Hall, sp. 
PI. I, Fig. 12 5 PI. Y, Fig. 8, and PL VIII, Fig. 4. 

T TerehraUda argentea, Shepard, 1838, Am. Jour. Sci., XXXIV, p. 152. 

fSpiri/er lioissffi (Tirebratula Peruri€ma, on plate), d'Orbigny, 1847, Palffiont. deVAni. 
Merid., p. 46, PI. lU, Fig. 17-19. 

TerebratiUa auSiilitaj Hall, 1852, Stansbaij's 6rt. Salt Lake Report, p. 409, PI. IV C 
error in text II), Fig. 1 a, ft, and 2 a, ( j SwaUow, 1^55, Missouri Geol. Rep<^ 
p. 79, 80, 81, Ac. ; Shainard, ib. p. 216 ; Schiel. 1855, Pacif. R. R. Rep., II, p. 11 
PL 1, Fig. 2 ; HaU, 1856, Pacif. R. R. Rep., Vol. Ill, p. 101, PL 2, Fig. 4. 

UubtUita, Davidson, 1857, Monogr. Brit. Carb. Brach., p. 18, PL 1, Fig. 21, 22. 

Spirigera suhlilitct. Meek and Haydeu, 1859, Proceed. Acad. Nat. Sci., Philad., p. 20, & 

Athyrin subtilita^ Newberry, 1861, Ives's Colorado Report, p. 126 : Davidson, 1863, Fc 
sils of S. India, PL IX, Fig. 7. 

'subtilita, Salter, 1861, Quart. Jour. Geol. SocL, Lond., XVII, PL IV, Fig. 4 a, h. 

Shell ovoid, being usually widest a little in advance of tbe middle, an 
nearly always somewhat longer than wide, moderately convex, becomii 
rather gibbous with age. Ventral valve, usually a little more convex th j 
the other, its greatest convexity being generally behind the niiddh 
beak prominent, rounded and distinctly incurved upon that of the oth) 
valve ; foramen round, of moderate size, and truncating the immedia 
apex of the beak ; mesial sinus, absent or very shallow, in young < 
compressed individuals, but well defined, and round, flattened, or ang 
lar in adult gibbous specimens, in which it rapidly increases in size, fh) 
near the middle to the front, where it produces a more or less pron: 
nent marginal projection, fitting into a corresponding sinuosity in tl 
margin of the opposite valve. Dorsal valve moderately convex, tl 
greatest convexity in small or compressed specimens often near the mi< 
die or between it and the umbo, but in large, gibbous individuals, wit 
a well defined, prominent mesial fold, sometimes near the front ; bea 
rather distinctly incurved under that of the opposite valve. Sur£EU^ < 
both valves nearly smooth, or with mere lines of growth, in youn 
shells, but in large or mature specimens with well defined, imbricatin 
marks of growth on -the anterior half: exfoliated surfaces also sho^ 
under a magnifier, traces of obscure radiating stria). 

Length of a well-developed, medium-sized specimen, 0.95 inch, breadt) 
0.81 inch ; convexity, 0.56 inch. Very large specimens sometimes mea 
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1 

are as much as 1.54 inches in length. At some localities, however, the 
average length of evidently adult examples is only about 0.60 inch. 

As may be seen by the above measurements, this shell varies consid- 
erably in form, as well as in size. Young individuals, or those that 
have had their growth arrested by unfavorable circumstances, are al- 
ways more compressed and proi)ortionally rounder in outline, while they • 
show no traces of a mesial fold or sinus, and have less distinct marks | 
of growth. Notwithstanding these differences of form, proportions, &c., , 
there is something in the general physiognomy of this shell that enables ' 
one, once familiar with its appearance, to recognize it without difficulty. 

It is quite probable that we may have to adopt the name Athyris or 
Spirxgera* argenteuj for this species, since Shepard, in 1838, figured 
under the name Terebratula argenteay a shell from the Upper Coal-Meas- 
ures of La Salle, Illinois, agreeing more nearly with this than with any 
other known in these rocks, while this speciea is very common there. If 
his type can be found, and should prove to be another form, then it will 
become a question whether we will not have to call it Athyris or Spirigera 
Peruviana^ because d'Orbigny figured a South American shell in 1847, 
under the name Terebratula Peruvmna, almost exactly like this, and be- 
lieved by Mr. Salter and others to be the same. 

Locality and position, — We did not find this species in. division C of 
;he Nebraska City section, and have therefore copied Professor Geiuitz's 
i^ure of a specimen from that horizon. We found it, however, at ap- 
parently a higher position, one and three-fourths and two and three- 
onrths miles west of there, and at the horizon of B at Bennett's Mill, 
Wyoming, &c. It is also common at lower positions at Cedar and Eock 
ilaffs, Plattsmouth, Bellevue, and Omaha; and it occurs at almost all 
lorizons in the Coal-Measures, of lUinois, Missouri, Iowa, West Virginia, 
nd Ohio ; also, at Pecos Villages, New Mexico ; and less abundantly in 
be Coal-Measures and up thrpugh the Permo-Carboniferous beds into 
he Permian, in Kansas. In England and India it has been identified 
11 L#ower Carboniferous rocks ; but in this country, unless A. subquadrata 
»f Hall, is only a variety of this species, it has not been found below the 
3oal-Measures. 

Genus RETZIA, King. 

Betzia punotulifkea, Shumard. 

PI. I, Fig. 13; and PI. V, Fig. 7. 

Setzia punciulifera, Shumard, 1858, Ttods. St. Louis, Acad. Sci., Vol. I, p. 220. 

Terthraiula Mormonii^ Marcou, 1858, Geol. North Am., p. 51, PI. VI, Fig. 11. 

RbtgkL Mormonii, Meek aud Uaydeu, 1859, Proceed. Acad. Nat. Sci. Philod., p.27 ; Geinitz, 

1866. Carl), und Dyas iu Neb., p. 39, Tab. Ill, Fig. 6. 
JEkbia auhglobam, McChesuey, 1860, Descrip. New Pal. Fossils, p. 45 ; and PI. I, Fig. 1, 

iUustratious of same, 1865. 

Shell small, ovate ; in mature specimens, gibbous ; hinge line short, 
or scarcely extended enough to show distinctly the little ears at the 
extremities. Ventral valve more convex than the other, the greatest 
convexity being between the middle and the umbo, which is prominent, 
lounded, more or less strongly arched, and provided with a moderately 
large circular foramen ; area well defined, triangular, and arching with 
the beak. Dorsal valve most convex near the middle 5 beak extending 

* It 18 an unsettled question, whether the name Spirigeraor Athyris should be retained 
^this genus. Athyrw has priority of date, but is very objectionable, because it implies 
* plain contradiction of fact, the sneU beiug provided with a distinct foramen. 
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a little beyond the hinge margin, and distinctly incurved. Surface of \b 
each valve oraamented by fourteen or fifteen (very rarely sixteen to 
seventeen) simple, rather prominent, radiating costje, one or two of 
which are sometimes slightly more depressed than the others, near tbe 
front of the ventral valve, so as to cause some appearance of an obscixte 
mesial sinus, but without pwducing any corresponding mesial elevation 
on the other valve, or visibly inteiTupting the general straightness of 
the uniting margins of the two valves; lines of growth obscure; pux3C- 
tures visible under a good pocket lens, and very regularly disposed. 

Length of a well-developed, rather gibbous specimen, 0.35 in(5i^'» 
breadth, 0.30 inch ; convexity, 0.25 inch. 

Jf the shells generally included in the genus Retzia^ but diflTeringfrc^i'^ 
Professor King's type of that genus [R. Adrieni) in the possession o^ * 
small cardinal area, are, as has been proposed,* to be considered gene^ ^' 
cally distinct, the name of this species would become IJumetrm puTic^^^ 
Ufera, as it has the small cardinal area characterizing that groui). 

Specitically, this form is related to Retzia radialiSj Phillips, sp., a^^^^ 
an occasional specimen may be picked out very closely resembling c c^^ ' 
tain varieties of that species, it differs, however, in having the uml ^ ' 
of its ventral valve more prominent, thus giving a more ovat-e form 
the entire outjine than we see in R. radialis. Our shell is also mm 
less variable i]i the number of its costiB, of which there are near 
always fourteen to each valve. I have never seen a specimen with mo:^ ^^ 
than sixteen or seventeen, while R. radialis, although sometimes m 
having more than fourteen or fifteen, generally has about twenty- 
more important difterence, however, is to be observed in the nature 
the obscure mesial sinus sometimes observed in the ventral valve of oi 
shell, which is not produced by a wider and deeper sulcus between W"^ 
of the costfle, but by the depression of one or two of the costse their: 
selves; nor does this faint sinus jnoduce any traces of a corresponding 
ridge in the other valve, as in R, radial is. 

Professor Geinitz cites my R, compreasa, from the Carboniferous rock 
of (Jaliibrnia, as a synonym of the form under consideration. In thii 
however, he is certainly in error, that species being a much moi'e coi 
pressed shell, with only about half the number of costflB, which are 
proportionately n)ore prominent. To me, the R, punctulifera se^ms moi 
nearly allied to R^ radialis^ Phillips, than it. compressa is to R. punctu -^^] 
lifera; so that if we were to include the California shell as a variety or^ '^^ 
R. punchdiftra^ both of the latter might, with at least as much propriety^ ' 
be arranged as synonyms of Phillips's species. 

I am in doubt whether Dr. 8humard's name, R, punctulifera^ or Pro^ — - ^ 
fessor jMarcou's name, Terehratula Mormonii^ for this shell, has priority, 
l>oth having been published in 1858. If Professor Marcou's name wi 
published earlier in the year than Dr. Shumard's, it would of coui 
have to be retained. If the two names, however, were published al 
exactly the same date, or so neair it as to leave the question of prioril 
in doubt, the name pvnctulifera should be retained, as it was proposed 
along with a much better description, and with a correct knowledge of 
the affinities of the shell. 

Locality and position, — The specimen figured on PI. I was, with many 
others, found at Eock Bluff, on the Missouri, referred by Professor Mar- 
oon to the Lower Dyas, and by Professor Geinitz to the Coal-Measnres, 
to whi(!h latter horizon this outcrop certainly belongs. We also find it 
at Plattsmouth; in the division B, at Nebraska City; at the same horizon 
at numerous other localities, as well as at various positions in the Coal- 

• See Kcport Regents University, N. Y., on State Cab. N. U., 1864, p. 64. 
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Pleasures of Nebraska, Kansas, Illinois, and the acyoining States ; in 
liort, it is a widely-distributed Coal-Measure Rpecies. 

Genu* SPIRIFER, Sowerby. 

Spirxfer gameratus, Morton. 
PL VI, Fig. 12; and PI. VIII, Fig. 15. 

pui/tfr cameratusy Morton, 1836, Am. Jour. Sci., Vol. XXIX, p. 150, PI. II, Fig. 3 : TTall 
1856, Pacific Railroad Report, Vol. Ill, p. 102, PI. II, Fig8.'9, 1'^, and 13 ; and 1858; 
Iowa Geol. Report, 1, Part II, p. 709, PI. XXVII, Fig. 2 a, b, 
-meusebachanus, Roemer, 1852, Kreid. Von Texas, p. 88, PI. XI, Fig. 7. 



triplkatusy Hall, 1852, Stansbory's Report Salt Lake Exp., p. 410, PI. II, Fig. 5, 

(by error PL 4.) 
-jascifferf (v. Keyserling), Owen, 1852, Report Wisconsin, Iowa, and Minn., PI. 5. 

Fig. 4. 
firmer H. D. Rogers, 1858, Geological Rei^ort Pennsylvania, Vol. II, p. 833. 

Fig. 694. 
jmparo 8,fa8ciger, y. Keyserling, 1847, Pctschora-land, p. 231, PI. 3, Fig. 3. 

Shell attaining a medium size, transversely semicircular or subtrigonal, 
lOre or less gibbous; cardinal margin nearly always equaling the great- 
it breadth of the shell, sometimes extended into pointed ears. Dor- 
il valve rather less convex than the other ; beak but little prominent, 
ad scarcely' extending beyond the hinge — together with the narrow 
rea, rather distinctly incurved ; mesial told prominent, subaugular or 
Qurrowly rounded, commencing narrow at the beak and widening and 
eepening rapidly to the front. Ventral valve with beak rather promi- 
Bnt and incurved ; area distinctly defined, of moderate height, with 
ibparallel margins, and extending nearly or quite to the lateral ex- 
■emities of the hinge, more or less straightened and arched ; foramen 
irmiiig a nearly equilateral triangle; mesial sinus corresponding to the 
>lcl of the other valve, extending to the beak. Surface ornamented 
ith distinct, irregular, or unequal, more or less bifurcating, radiating 
ostSB, both on the mesial^ fold and within the sinus, as well as on each 
ide of the same, those on the sides showing a more or less marked 
endency to group themselves into fasciculi, which are each composed, at 
he front, of from three to seven or eight ribs, only the middle one of which 
isaally extends quite to the beaks ; marks of growth moderately dis- 
inct near the free margins, but never forming raised lamellse. 

Length of a well-developed adult specimen, 1.35 inches; breadth, 2 
nches; convexity, 1 inch. 

This is one of our most common and widely distributed Coal-Meas- 
ire fossils, and, like other species of the genus, it varies considerably 
joth in form and some of its other characters. Some individuals are 
|uite gibbous with a comparatively short hinge, and rather obtuse lateral 
extremities ; while others are less convex, have the hinge lino consider- 
ibly extended, and the lateral extremities acutely angular. The fa«ci- 
mlateil character of the costae is also, to some extent, a variable char- 
icter, though it is generally more or less marked, and often very strongly 
lefined. Some of the extreme varieties look quite distinct enough to 
3e considered different species, if it were not for the numerous iuter- 
nediate gradations. One of these extremes, with an extended hinge 
line terminating in ])ointed extremities, and provided with rather fine, 
imperfectly fasciculated costsa, Professor Swallow has proposed to call 
8. oameratm^ var. Kamaserms. 

It is a remarkable fact, that this latter variety is almost exactly like 
certain varieties of the well-known S, striatus. Indeed, some of the 
best authorities of Europe have regarded even the typical 8. camera^ 
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merely a variety of 8. striatus. Yet in this country, althoagh we have 
a form (S. Loganij Hall) agreeing well with the large typical 8. striatWj 
the S. cameratus is in all its varieties strictly a Coal-Measure shell, and 
can be distinguished at a glance from all of our Lqwer •Carboniferous 
species. 

Professor Geinitz cites Mr. Davidson's 8. MoosakhailensiSj fh)m Pun- 
jaub, India, as a synonym of 8. cainerattiSy but in this he is certainly in 
error, as that species is characterized by distinct, regularly disposed, 
raised lamellsd of growth, over the entire surface ; a character never 
seen on the American shell. It is far more probable, however, as sup- 
posed by Dr. Owen, that 8.fasciger of Keyserling is a synonym of this 
shell. 

Locality and poaituni. — ^This species ranges through the whole Coal- 
Measures of this country, and up into the scries called Permo-carbo- 
niferous by Dr. Hay den and myself in Kansas. It is more abundant, 
however, in the Upper than the Lower Coal-Measui-es. It occurs in 
division of the Nebraska City section, and has been found by Dr. 
White in Iowa, and by Dr. Hayden and myself in SLansas, in beds be- 
lieved to hold the same position. It is common in division B at Ne- 
braska City and vicinity, and at various lower positions in the Coal- 
Measures of that and the adjoining States. It also occurs in the Coal- 
Measures of Eastern Ohio, West Virginia, and Pennsylvania, and ranges 
sodth into Texas and New Mexico. 

SpmiFEB [Mabtinia] planoconvexus, Shumard. 
^ PI. IV, Fig. 4, a, h; PI. VIII, Fig. 2, a, 6. 

Spififer planoconvexua. Shomonl, 1855, Report MisBouri Geolo^cal Survey, p. 202 ; Meek 

and Hayden, 1864, Palasont. Upp. Missouri, Part 1, pp. 20 and 21, tigs, a, 6, c^d^e; 

Geinitz, 1866, Carb. uud Dyaa m Neb., p. 42, Tab. UI, Figs. 10, 11, 12, 13, 14, 15, 

16, 17, 18. 
Amhoccelia gemmula, McChcsney, 1860, Descr. Pal. Fobs., p. 41 ; also 1865, Fig. 3 a, ft, e, 

PI. I, illustrations of same. 
Mariinia plano&mvexa, McCbesuey, 1869, Trans. CbicagO Acad. Sci., Vol. I, p. 34, PL I, 

Fig. 3. 
Compare Spir\fer Urii, Fleming, 1828, British Animals, p. 376. 

Shell very small, plano-convex, or very rarely even a little concavo- 
convex, sometimes wider than long, in other examples slightly longer 
than wide ; hinge margin always shorter than the greatest transverse 
diameter of the valves, and rounded at the extremities; lateral margins 
and front regularly rounded ; surface apparently smooth, excepting a 
few very obscure concentric marks of growth, but when examined uy 
the aid of a magnifier, showing remains of the bases of minute hair- 
like spines. Dorsal or smaller valve truncato-suborbicular in outliqe, 
generally nearly flat, with a faint longitudinal depression in front, some- 
times slightly convex near the beak, and concave around the anterior 
and lateral margins; beak scarcely distinct from the cardinal mar- 
gin ; area narrow, but well developed, or about half as large as ih the 
other valve ; socket plates a little projecting, like diverging teeth on each 
side of the small fissure. Ventral valve very gibbous, particularly in the 
umbonal region, sometimes with obscure traces of a narrow longitudinal 
depression 'along the. middle, but without a proper mesial sinus ; beak 
very prominent, and strongly arched back over the hinge ; area snbtai- 
angular, being moderately high under the beak, but narrowing rapidly, 
with moderately defined concave margins, to the extremities of the 
hinge, and arching with the beak ; fissure rather narrow, or higher than 
wide, apparently rounded above under the beak, and spreading at the 

himre. 
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Length of a medium-sized speolmen, 0.30 inch ; breadth, 0.31 inch ; 
convexity, 0.17 inch. 

This abundant little shell agrees so closely with Spirifer Urii of Flem- 
ing, that I have been somewhat inclined, as elsewhere state<l, to think it 
may really be a variety of that species. The only dififereuces I have 
been able to see, consist in its more flattened, or, in some instances, 
partly concave dorsal v^ve, and the general (though not constant) ab- 
sence of any traces of a mesial sinus in its ventral valve. The fissure 
of its ventral valve seems also to be narrower, and, so far as known, not 
partly closed by a false deltidium. 

Locality and poeition. — ^Very abundant in division C of thft !N'ebraska 
City section; also common in division B at that place; at Bennett's Mill, 
Wyoming, and at apparently a higher horizon at Morton's and Werth's 
plapes, one and three-fourths to two and three-fourths miles west of Ne- 
braska City. It is likewise common in still lower positions at Cedar 
Bloffy-on Weeping Water; Eock Bluff, Plattsmouth, &c., on the Missouri ; 
and less abundantly at Bellevue and Omaha. We also found it at Brown- 
ville, Otoe City, Eulo, &c. ; indeed, it is one of the most common fossils 
of our western Coal-Measures in Iowa, Missouri, Nebraska, Kansas, &c.; 
and I have seen it among some collections sent by Dr. Stevens from the 
Goal-Measures near Pittsburg, Pennsylvania. I have likewise identi- 
fied it among specinfens sent by Professor J. J. Stevenson from the 
Lower Coal-Measures of West Virginia. 

Genus SPIRIFERESTA, d' Orbigny. 

SpiBtPEBiNA E^ENTUCKENSis, Shumard. 

PL VI, Fig. 3 a, 6, c, d; and PI. VIIT, Fig. 11 a, h. 

Smrifar ocioplicatus, HaU, 1852, Stanaboiy's Salt Lake Report, p. 409, PI. XI, Fig. 4, a, 5 ; 

(not Sowerby f , 1827 >. 
KentuckensiSf Shumard, 1855, Missouri Geological Report, p. 203 ; Hall, 1856, 

Pacific Railroad Report, Vol. m, p. 103, PI. 11, Fig 10-11. 
laminosus^ Geinitz, 1866, Garb. Qua Dyas in Neb., p. 45, Tab. Ill, Fig. 19 a, 5, o, 

d; (not S, laminosuSf McCoy). 

Shell rather small, varyiug from subglobose, to semicircular, or even 
sabfnsiform, always wider than long ; breadth sometimes twice or even 
three times the length ; hinge line always equaling the latest breadth 
of the valves, occasionally greatly extended, and terminating in slender 
mucronate ears ; anterior and lateral margins generally forming a nearly 
semi-circular curve. 

Ventral valve somewhat more convex than the other, the greatest 
convexity being between the beak and the middle; beak moderately 
prominent, and rather distinctly arched or incurved ; area arched, usually 
of moderate height, well detined, and extending nearly or quite to the 
lateral extremities, highest in gibbous specimens, in which it is narrow 
near the extremities, while it increases rapidly in height, with con- 
cave lateral margins, toward the beak; foramen, generally higher than 
wide, with a marginal furrow on each side, and, so far as known, not 
closed by a deltidium ; mesial sinus narrow, rather deep, sometimes with 
a small obscure rib along its middle, but more frequently without it ; 
plications on each side of the sinus from about five to eight or nine, 
rather narrow, simple, prominent, and a little rounded ; mesial septum 
of interior moderately prominent. 

Dorsal valve with greatest convexity near the middle; beak scarcely 
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projecting beyond the hinge margin, more or leas incurved ; area very 
narrow, and incurved with the beak ; mesial fold narrow, not very prom- 
inent, nor greatly larger thatn the first plication on each side, most gen- 
erally rounded, but not infrequently with an obscure sulcus along the 
middle, near the front; lateral i)licatious as in the other valve. 

Entire surface of both valves ornamented with numerous closely 
ci*owded, very regularly an'ange<l, subimbricating lamella) of growth, 
strongly arched in i)assing over the costffi ; over the whole may also be 
seen, by the aid of a magnifier, uumerous granules, apparently connected 
with the punctures passing through the shell, which are comparatively 
large and distant, though regularly aiTanged. 

Breadth of a well developed, rather, gibbous specimen, with the hiufje 
line not greatly extended, 0.55 inch; length, 0.38 inch; convexity, 0.53 
inch. 

This species varies extremely in form, some specimens being almosX 
Bubglobose, with the hinge line not extended beyond tlie general bread t*^ 
of the valves near the middle; while other individuals have the lateraeJ^ 
extremities greatly extended and pointed, even in some cases more ^^^ 
than in the specimen represented by our iigure. For these mast extend^^i^^ 
forms, Professiu* Swallow has proposed in the St. Louis Academy's Trai^^?' 
actions the name Spiri/er propatulus, as a variety of the S.Kentuckens ^' 
After a careful C()mi)ari8on and study of an extensif e series of specimei^^^^^ 
it seems to me that there are all degrees of intermediate gradatioc *^* 
between these extremes of form. 

Some of the less drawn out, or more nearly globose varieties, appe;^ "^ n 
to me to be so nearly like Spinfcrina octoplicata^ Sowerby, that it won— ^*^^ 
certainly be very difficult to point out any reliable characters (yet know, ^ 
by which they can be separated. The fact, however, that these are & ^ 
inseparably connected with the others, greatly extended transversely ^^^ 
and in this r(^spect so very different from S. octopUcatu^ as figured at -^^""^ 
described in lOuropean works, is at least a sufficient reason for doubtin^-^^"^« 
the specific identity of the American aud.Europeau forms. 

Mr. Davidson, however, wrote to me that gibbous specimens sent W }^ 
him from Xi^braska, would scarcely Iw thought distinct from S.octoplica^ - '^ 
if found in British Carboniferous rocks. 

The only specimens 1 have seen from division C of the Nebraska Cit:::*'^*^ 
section being too imperfect to figure, 1 have reproduced Professci^^^^ 
Geinitz's figurejf of specimens from that division. We found nearly a- 
the varieties of this shell, however, at that h)cality in the next division 
below, and the figures 3 a and 3 d, PI. VI, are given to illustrate 
extremes of form. Fig. 3 r, same phite, shows the interior of a vent 
valve from the latter locality and position with its mesial septum. 

Prof. Crcinitz was certainly in error in referring this shell to 8. lam^ -*^ 
nosusj ]Me(\)y, which is a much larger species, with so high an area tha^^^ 
Professor Mc(,\)y even thought it a Ci;rtm, 

Localliy and position, — This species is found in divisions C and B, J^"^^ 
Nebraska (-ity; and at numerous localities and various position in th-^^^ 
apper Coid-]\ieasures of Kentucky, Illinois, Missouri, Iowa. Nebrask^Sa^ 
Kansas, &c., south to Texas and New Mexico; also in the Lower CoaT- 
Measures of Illinois and Iowa. 
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Genus TEEEBRATULA, Llhwyd. 
Terebratula bovidens, Morton. 

m 

PI. I, Fig. 7 a, ft, c, d^aml PI. II, Fig. 4. 

Terebratula horidena^ Morton, 18t>C, Am. Jour. Sci., Vol. XXIX, p. 150. 

hovidena f , Hall, 185"<, Iowa Geol. Report, Vol. I, Part II, p. 711 ; McCheBnev, 

1869, Trans. Chicago Aciwl. Sci., Vol. I, p. 37, PI. I, Fif?. 2. 
milU-puncUita, Hull, 1856, Pociiic- RaUi-oad Report, Vol. lU, p. lOl, PI. U, Fig- 

1 and 2. 

?'eniculo9af McCliesney, 1861, Descriptions Now, Palaeozoic Foss., p. 82 ; also 1865, 
lustrations same, PL I, Fi&^. 2 a, 5, c. 
Comparo Terebratula arcuata, SwaUow, 1862, Trans. St. Lonis Acad. Sci., 11, p. 83. 

Shell ovate, rounded and rather compressed at the anterior and ante- 
rior lateral margins, and most convex a little behind the middle; valves 
Dearly equally convex ; ventral valve strongly arcuate longitudinally, 
and presenting a regularly increasing curve^ from the front to the beak, 
which is moderately prominent, and very strongly and closely curved over 
4incl upon that of the other valve ; foramen a little oval, and not trun- 
cating the immediate apex of the beak, but situated directly outside of- 
it; mesial sinus rather wide, and rounded at the front, but narrowing 
SLud becoming less deep further back, until it dies out near the curve of 
"the umbo, which is sometimes slightly flattened. Dorsal valve often 
nearly stniight, or but slightly convex, along the middle, from the beak 
To the front, where its margin is usually somewhat raised for the recep- 
"tion of the slightlj' l>roduced margin of the other valve at the termina- 
'Tioii of the sinus; sides sloping from the middle to the lateral margins 
stlong nearly the entire length of the valve; beak terminating directly 
tinder that otthe other valve^ without any distinct curvature. Surface 
Tiearly smooth, or only showmg moilerately distinct marks of gi'owth ; 
^Tid, by the aid of a magnifier, exhibiting very distinctly the moderately 
large regularly arranged punctures. 

Length of a medium-sized individual,,0.64 inch ; breadth of ditto, 0.50 
inch ; convexity, about 0.28 inch. 

This shell often exhibits almost exactly the external form and appear- 
ance of T. eUmfjata^ Schlot., as figured by Pi^ofessor Geinitz, in- his work 
on the German Permian fossils (Dyas), PL XV, particularly the form 
x-epresente-1 by his figures 14 and 15. This resemblance is so striking 
t:hat there can be iio doubt whatever that he would have unhesitatingly 
xeferred the Nebraska shell to that si)ecies, had Professor Marcou 
round it. 

Mr. Davidson and several other good authorities on the Brachiopoda 
regard the Permian T. elongata and T. sufflata as only varieties, or 
recurrent forms of the Carboniferous T. hastata. However this 
may be, I can only say that our shell is very constant in its characters, 
never presenting but slight variations from the forms figured on PI. I, 
which w^ill be seen to resemble most nearly the T. elongata of the Euro- 
pean Permian rocks, as figured by Professors King and Geinitz. Were 
it not for the fact that the foramen of that shell truncates (according to 
I^rofessor King) the immediate extremity of the beak, instead of per- 
forating it a little outside of its apex, I confess it would be extremely 
difficult, if not impossible, to separate our shell, upon any known external 
eliaracters from certain forms of T. elongata. Yet I am assured by Dr. 
^Vhite that he has ground oft' Iowa specimens, in no way distinguish- 
able from T. hovld^nSj so as to show^ the loop through the translucent cal- 
careous matter filling the interior, and that it is elongated as in Wald- 
heimiaj and not short as in true Terebratula. If the appearance of a 
long loop, seen by Dr. White, is not duo to some other cause, of course 
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onr shell cannot be properly referred to any variety of T. elongata^ or 
other allied European form of true Terdn'otula. 

Professor Swallow has described, nnderthe name T. arcuatay from the 
Lower Carboniferoas rocks at Chester, Illinois, a shell agreeing appa- 
rently exactly, in all external characters, with this, but it is desirable 
that their internal characters should be compared before arriving at 
any positive conclusions respecting their identity. 

Locality and position. — ^The specimen represented on PI. II, Fig. 4, was 
found at Plattsmouth, and^gures 1 a, &, o, on Plate I, are from a speci- 
men found three miles up Platte Eiver, on the north side, in a bed hold- 
ing a position a little lower than those at Plattsmouth. Fig. 7 d, rep- 
resents a larger specimen from the- Coal-Measures of Indian Greek, 
Kansas. Professor McChesney figured it from the Upper Coal-Measures 
of La Salle, Illinois ; and Professor Hall from the same horizon in New 
Mexico. Dr. Morton first figured and described it from the Coal-Meas- 
ures of Ohio. It also occurs at various localities in the Upper Coal- 
Measures of Iowa, Missouri, and Kansas, a« well aa in the Lower Ooal- 
Measures of Illinois, though it is not usually abundant at any one 
locality. 

LAM ELL IB RANG HI AT A. 

Genus LIMA, Bruguiere. 

Lima betifeba, Shumard. 
PI. rx, Fig. 5. 

Lima reiifera, Shumard, 1858, Trans. St. Lonis Acad. Sci., 1, p. 214 ; Geinitz f , 1866^ 
Carb. und Dyaa in Neb., p< 36, Tab. II, Figs. 20 and 21. 

Shell obliquely subovate, moderately convex, apparently not gaping 
in front; hinge line short, or between one-half and one-third the antero- 
posterior diameter of the valves ; base forming a nearly regular semicir- 
cular curve; anterior side extended obliquely forward, rather narrowly 
rounded below, and straight or slightly concave in outline, with a rather 
long oblique slope to the hinge above ; posterior side distinctly shorter 
than the other, and rounding from near the ear into the base; ears sub- 
equal, the front margin of the anterior one forming an obtuse angle 
with the hinge line, rather distinctly flattened from the swell of the 
umbo, and somewhat extended along the anterior margin below ; poste* 
rior ear a little more convex than the other, with its upper margin in- 
curved, and its lower margin separated from the umbo by a faint oblique 
furrow, sometimes faintly sinuous behind, and nearly rectangular at its 
extremity ; umbones rather convex or moderately compressed, extend^ 
ing very little above the cardinal margin, and placed near the middle 
of the same ; surface ornamented by about twenty-tive slightly irregu- 
lar, angular, radiating costse, about equaUug the spaces between, and 
occasionally bifurcating on the umbones and lateral margins of the body 
part of the valves, where they become obsolete; crossing all of these, hb 
well as QU the ears and lateral margins, are numerous flue concentric 
stri(B. 

Height of a well-developed specimen, 0.50 inch ; antero-posterior di- 
ameter of same, 0.G2 inch ; convexity, about 0.40 inch ; length of hinge, 
0.27 inch. 

A fine series of specimens of this shell now before me shows it to agree 
well with Dr. Shumard's description, and I have no doubt in regard to 
its identity with his species. It should be borne in mind, however, in 
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king comparisons with his description, that he has inadvertently de- 
ibed the longer or anterior side as the anal side, and the posterior as 
( buccal side. I fully agree with Dr. Shumard in regarding it as hav- 
:, at least, all the external characters of a true Lima, 1 am aware this 
t may be appealed to as an evidence that these beds should be in- 
ded in the Permian ; but it should not be forgotten in this connection 
kt the species was originally described by Dr. Shumard from ac- 
^wledged Goal-Measure beds in the valley of Verdigris Biver, E^ansos, 
ere it was found directly associated with the well-known Garbonifer- 
I types Fusulina cylindrioa and ProductUB NebrascefMiB. The only re- 
ining portion of the shell of this- species, in all the specimens I have 
in, is a thin layer preserving the surface markings so distinctly as to 
ve the impression that it is the outer layer ; ye^ in examining it by 
) aid of a high magnifier and a strong transmitted light, it seefms to 
»ent a prismatic structure. 

JAcality and position. — ^Division of the Nebraska Gity section, and in 
s Goal- Measures on Verdigris Eiver, Kansas. It also ranges through 
s whole of the Goal-Measures of Illinois. 

Genus ENTOLIUM, Meek. 

ENT?)LrUM AVIOULATUM/ SwalloW, Sp. 

PI. IX, Fig. 11 a, ft, c, dj c,/. 

Peoten aviculaiuSf Swallow, 1858, Trans. St. Louis Acad. Sci., Vol. I, p. 215. 

3hell compressed lenticular, very thin, nearly or quite equivalve, sub- 
Hcular, or broad subovate in outline exclusive of the ears, the antero- 
iterior diameter being often a little less than that at right angles to 
» same ; sides and base more or less regularly rounded ; latere mar- 
.8 above the middle apparently a little gaping, straight^ and converging 
the beaks at an angle of 115^ to 125o« cardinal margin very short, or 
I than one-third the transverse diameter of the valves, and in the leffc 
ve generally concave, or more or less sloping in outline, from the 
remities of the ears to the beaks ; straight or nearly so in the right 
ve ; ears small, flat, very nearly equal, obtusely angular at the ex- 
oaities, and separated fix)m the body of the vfJves by an impressed 
^ not defined by any proper sinus in either valve, though the broad 
use notch separating the anterior one from the straight, sloping ad- 
dnt margin is slightly more defined than the other; beaks small, 
her compressed, equal, and not projecting beyond the cardinal margin. 
ch valve with two shallow undefined impressions diverging from the 
kk nearly to the anterior and posterior margins; that on the posterior 
e being longer than the other.* Surface with very fine close concen- 
3 strisB scarcely visible without the aid of a magnifier; crossing these 
> also sometimes seen traces of extremely minute radiating strisB, curv- 
l gracefully outward toward the lateral margii}B.f 
Ajitero posterior diameter of a specimen a little under medium size, 
^ inch ; height, 0.89 inch ; length of hinge line, 0.27 inch. Specimens 
b sometimes found of nearly double these dimensions. 

* Owing to the thiDness of the shell these impressionB Appear a& ridges on the inside of 
B Talves. * 

\hk most of the specimens these radiating strife are entirely obs6lete, even as seen 
ider a magnifier ; and it is ^eneraUy only on specimens that have heen slightly weath- 
ed that they are most distinctly seen, while even on these they seem to oe more due 
iDine pecmiari^ of the shell structure, than proper turface sculpturing^ the shell 
owing a disposition to crack along these curved lines. Both these and the oonoentrio 
ri» are almost inyisihle to the unassisted eye. 
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This shell evidently belongs to a group for which I proposed, intU^ 
California Report, the name Entolium^ with Pecteti demissuSj Phillips 
(not Fleming), as illustrated in Quenstedt's Der Jura^ PI. 48, Fig. 6, ^^a 
the type. At the time of proposing this name I was under the iix3- 
pression that the valves of these shells were closed on each side, but tL» b 
species here under consideration seems to have been gaping on the sid^ss 
above the middle. This being the case, I am not sure the group is mo^cri 
than subgenerically distinct from Pseud'amussium^ Brug., 1789.* It diffeaKTt 
from Amu88iwn mainly in having no internal costae, and in having tb^^ 
valves more nearly equal, with, sometimes, minute radiating strise, aim- < 
no traces of a sinus under the anterior ear in either valve. The si>eci^^« 
known to me have the cardinal margin of the lett valve angulatetl i_ JQ 
outline by the elevation of the extremity of the ears; while that of tta.^ 
right valve seems to be straight, and articulatd in a little transversa 

froove of the other valve, not always defined, however (see Fig. 14 g^^f 
1. IX, copied from Quenstedt's figure of Pecten demmns^ taken trotzM 
an impression of the hinge left in the matrix). The cartilage pit is as 
in other allied types of the PecHnidce^ while diverging from it are two 
eloiigated tooth-lie ridges (f, t of Quenstedt's figure). These, however, 
do not seem to have been properly teeth, fitting into sockets, but appear 
to have been a little raised in both valves, and |^e<;upy a position be- 
tween the ears and the broad diverging impressions, descending obliquely 
from the bejiks. 

On some of the internal casts of this shell I have noticed some very 
•singular fine sculpturing, rather difficult to account for. It closely re- 
sembles the zigzag markings seen on the surfiice of the group of Nucula, 
for which H. and A. Adams proposed the name Acila; but is exceedingly 
fine and obscure, being formed by numerous very regularly and closely 
arranged, distinctly zigzag lines, traversing the valves with a general 
directicm parallel to the curve of the marks of growth. Fig. 11 eZ, of 
Plate IX, shows these markings a^ seen by the aid of a magnifier. The 
most singular fact in regard to these zigzag lines is that they have no 
connection whatever with the surface striae, since they are only seen on 
internal casts, often retaining portions of the shell, with the usual minute 
concentric lines, and showing no trace externally of these inner markings. 
They seem also to be more frequently seen on casts of the left valve, 
though on casts of many of the left, and apparen tly all of those of the right, 
they are entirely wanting. In regard to their complete absence from the 
interior of right valves, there may be some room for doubts, as it is only 
under the most favorable circumstances, where casts have hexm formed 
of exceedingly fine clays, that they are to be seen. They are possibly, 
as it were, a sort of effort at internal markings, of a very diifereut 
kind, bat in some respects analogous to the internal costsd of Annissium, 

Professor Winchell, in 18G5, proposed the name Peniopectcn for a 
type [Amculapecteii limaformis, White and Whitfield) from near the base 
of the Lower Carboniferous, that agrees exactly with this, in all external 
characters, but differs in having, in addition to the central cartilage pit, 
a row of minute i)it8 or crenulations along the whole hinge line. Fi'om 
CamptomctcH of Agassiz, the shell under consideration diffiers in having 

* Klein first used 'th^ name Pseudo-Amuaium, in 1758, and H. and A. Adams have 
proposed to adopt it for a groui) includiii^^ some forms more or less like our sheU, and 
others quite distinct. If the name is to be retained, however, Brnguiere should, I would 
think, have to be regarded as the author of the genus, as Klein was not a biuomial 
anthor, while Brnguiere is the first binomial author that used it after the introduction 
of the binomial nomenclature, and with a diagnosis. * He limited it to smootJi species 
with only fine radiating stria). 
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)0 sinus nnder tbe anterior ear of either valve^ and in wanting the dis- 
inct radiating carved surface strisB. 

It is certainly congeneric with Pernopecten Shuinardi of Winchell 
which seems to be the same shell previously described by Dr. Shumard 
n the Missouri report under the name Avicula Cooperensis*)^ and I must 
Hinfess that I cannot clearly see how it differs even specifically, although 
;he two shells came Irom widely different horizons. The species Cooper- 
tnsiSj or Shumardij came fi*om the lowest division of the Carboniferous 
n Missouri and Iowa, and occurs in the same horizon in Ohio. I have 
leen its hinge, however, and it has not the crenated character of the 
;ype of Pernopecten^ but agrees with that of the shell under consider- 
ttion, as the species does in all other known characters. 

Compared with European species, our shell will be seen to be very 
learly allied to Pecten Sowerhyi of McCoy (Carb. Fossils of Ii'eland, p. 
00, PI. XIV, Fig. 1), from the Carboniferous rocks of Ireland, which 
an scarcely belong to any other group than this, though it would appear 
o differ specifically, in having stronger concentric markings, without any 
races of the minute obscure radiating strioe sometimes seen on this, as well 
s in having its ears more pointed and elevated, as may be seen by Fig. 
3 a of our Plate IX, reproduced from McCoy's original figure. It is 
roithy of note that McCoy has noticed (British Palaeozoic Fossils^ p. 475) 
hat exfoliated laminsB of his species exhibit minute zigzag divaricating, 
cniteh-like markings, like those observed in that here under consid- 
ration. 

Locality and position.^-'Thi^ species is common in division C of the 
Tebraska City section. It also occurs in division B, at Bennett's Mill, 
hree miles northwest of Nebraska City, and at lower positions in the 
5oal-Measures at Plattsmouth, and at several localities near Kock Bluff 
n the JViissouri. Dr. White has found it at various localities in the Upper 
'oal- Measures of Iowa, and it occurs in the same horizon in Kansas, 
roin which position it was first described, by Professor Swallow. It like- 
rise occurs in both the Upper and Lower Coal-Measures of Illinois. 

Genus AVICULOPECTEN, McCoy. 

AvicuLOPECTEN occiDENTALis, Shumard, sp. 

PI. IX, Fig. 10. 

\€icn occidcntalis, SJiumard, 1855, Misaouri Report, p. 207, PI. C, Fip. 18: (not Winchell). 

Cleacelaiidlcus, Swallow, 1858, Trans. St. Louis Acnd. Sci., Vol. 1, j). 184. 

IrieulopeclcH ?, Meek and Hayden, 1804, Paleont Upper Mo., p. 5(), PJ. II, Fipj. 10. 

■ occideniaVis ?, Meek and Worthen, 18G6, Geol. Report, Illinois, Vol. II, p. 331, PI. 

XXVII, Fig. 4 and 5. 
P«oteii M'uHouricnsialy Geinitz, 1866, Carb. und Dyas in Neb., p. 35, Tab. II, Fig. 18; (not 

Shumard, 1855). 

Shell distinctly inequivalve, not oblique ; subovate exclusive of the 
cars; lateral and basal margins regularly rounded ; hinge margin nearly 
<tt quite equaling the greatest breadth of the valves ; cardinal plate of 
moderate breadth. Left valve convex, with ears subequal ; anterior one 
with distinct radiating costse, more convex, shorter, and more obtuse 
than the i)osterior, as well as more defined from the swell of the umbonal 

'*It should be mentione<l hero that the engraver exacgerat^jd' the very obscure ribs 
Mmetifties (but rarely) seen on Shumard^s species, in fhc figure given in the Missouri 
Import, and that the out line of the right ear of the same figure is not exactly correct. 
The species is nearly always destitute of any traces of ribs, as I know from examining 
namerous specimens from the original locality. - These agree exactly with ProE 
WmcheU'8 P. Shumardi. 
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slope; posterior ear flattened and more aDgnlar at the extremity than 
the other, sometimes without radiating costse, but in other instances 
having them more or less developed, each separated from the margin 
below hy a rounded, rather broad, more or less deep, sinus. Bight valve 
nearly flat, and having the general outline of the other, excepting that 
its beiik is scarcely distinct from the cardinal margin, and its anterior 
ear much narrower, and defined by a deep, sharply angular sinus. Sur- 
face of leit valve ornamented with rather depressed or flattened irregular 
radiating cost®, of which only about twelve or fourteen of the largest 
reach the beak, the others dying out at various distances between the 
margins and the umbo, in proportion to size, the larger of the inter- 
calated ones being longer than the smaller ; crossing all of these are 
numerous flne concentric striae, some of which on the ears, particularly 
on the anterior one, often form little vaulted scales; in well-preserved 
Bi>ecimens these vaulted projections are strongly developed on one of 
the posterior cost® of the body part of the valve. Surface of right valve 
with generally only very obscure radiating costse, and flne crowded 
lines of growth. 

Height of a rather large specimen, 1.65 inches; breadth, from 1.40 to 
1.55 inches ; convexity, about 0.28 inch. 

The foregoing description is taken from well-preserved specimens, 
showing the surface markings better than any examples I had previously 
seen. As usually found in the condition of casts, the vaulted scales 
mentioned on the wings, and a few of the lateral costsd, are entirely absent 
This character is also variable in specimens showing the surface well 
preserved, it being scarcely possible to flnd any two individuals with 
it equally well developed, while in many instances it is nearly or entirely 
wanting. 

I have copied Professor Geinitz's figure, because we found no ex^ 
ample of this shell in Professor Marcou's bed C, at Nebraska City. 
If this figure is accurately drawn, the specimen from which it was made 
may possibly be a different species, since it represents the anterior e.ar 
of the left valve more angular than I have ever seen it in this shell 
This, however, is probably a slight error in the drawing in restoring a 
X)ortion of the ear partly broken away or hidden in the matrix, since 
among the great numbers of specimens I have seen from these rocks, 
at numerous localities in that and the adjoining States, there is no other- 
wise similar shell agreeing with this figure in this respect His speci- 
men being a cast, of course does not show the vaulted scale-like surface 
character mentioned in the foregoing description. F^tessor Gteinits 
was certainly mistaken, however, in referring the form he has flgaied 
to A. Missourierms of Shumard, which is a smaller species, unknown 
above the St. Louis Limestone of the Lower Carboniferous series. 

Locality and position. — Aviculopecten occidentalis has an extensive 
geographical distribution, as well as a considerable vertical range. It 
occurs at numerous localities in the Upper Coal-Measures of Illinois, 
Missouri, Iowa, Eastern Nebraska, Kansas, and Kentucky, as well as 
in the Lower Coal-Measures of the first mentioned State ; and has been 
found near the Black Hills. It occurs in the Coal-Measure rocks above 
the Platte, in Iowa and K^ebraska, referred by Mr. Marcou to the Moan- 
tain Limestone ; in those at the mouth of Platte Biver referred by him 
to the Lower Dyas ; and at Bock Bluff', Bennett's Mill, Wyoming, Ne- 
braska City, &c., in beds included by him and Professor Geinitz to the 
Upper Dyas. In E^ansas it ranges through the whole Cpper Coal-Meas- 
ures, and Permo-carboniferous, into the Permian. I have never seea 
it at any western locality in any of the Lower Carboniferous or older 
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rocks; bat from Nova Scotia I have seen casts of a form that could not 
be distiuguished from it, obtained from beds generally regarded as Lower 
Carboniferous. 

AVICULOPBOTEN NEGLECTUS, Gcinitz, Sp. 

PI. IX., Fig. 1 a, b. 

J^ectm negUctuSy Oeinitz, 186S, Carb. und Dyas io Neb., p. 33, Tab. II, Fig. 17. 
^vicuJopecten neglcctun, Meek, 1867, Am. Jour. Sci. & Arfcs, Vol. XLIV, sec. 8or.,p. 183. 

Shell very small, broad subovate exclusive of the ears, very thin, 
]T£i.ther compressed ; sides and base more or less regularly rounded ; car- 
diual margin shorter than the breadth of the valves. Left valve (jic- 
cordiug to Professor Geiuitz^s figure) with ears nearly equal, the ante- 
rior one separated from the margin below by a broad, very shallow sinus, 
£fcnd forming less than a right an^^le at its extremity; posterior ear 
e:stending farther down the margin than the other, very faintly sinuous 
L>ehind, and forming an angle of about lOO*^ at the extremity. Right 
valve with anterior ear narrow and rather acutely angular, d«*fmod by 
ft deep, narrow sinus, extending back about half its length ; posterior 
ea.r of about the same length, but of greater verticiil breadth than the 
other, rather pointed at the extremity, and deiined by a moderately 
deep, broadly rounded sinus, and a subangular umbonal slope. Surface 
of the body part of both valves apparently only marked by fine concen- 
tric striae; ears with a few radiating costae, crossed by fine stria) and a 
few eoiirser marks of growth. 

Height and bretodth each, 0.2C inch : length of hinge, 0.21 inch. 
This little species is rather remarkable in having the body part of the 
valves with apparently only tine concentric striai, while the ears are 
ornamented with a few comparatively distinct ra<liatiug costa). I know 
of no species with which it is liable to be confounded. 

The specimen figured by Professor Geinitz is a left valve, while those 
I have seen are all right valves. The latter are mainly casts, but 
one of them retains portions of the shell. On raising a small piece of 
this with the point of a knife, and placing it under the microscope, 
where it could be examined by a strong transmitted light, it was found 
to present distinct indications of a prismatic structure, apparently not 
dae to crystallization. As this, the only remaining portion of the shell, 
IB exceedingly thin, and consists of a single apparently prismatic layer, 
I have little doubt that the inner laminated portion of the shell has 
been dissolved away, as seems to have been the case in other sx)ecies in 
these rocks. 

Locality and poHtion. — Division C of the section at Nebraska City. 
It also occurs both in the Upper and Lower Coal -Measures of Illinois. 



AVIOULOPECTEN CAEBONIFERUS, SteVCUS, Sp. 

PI. IV., Pig. 8, and PI. IX, 4 a, b. 

^teien earboniferuSf Stevens, 1858, Am. Jonr. Sci. and Arts, Vol. XXV, p. 261. 

"^ Broadieadiij Swallow, 1862, Transactions St.. Louis Academy Sci., Vol. II, p. 97. 

EsunUy Geinitz, 1866, Garb, und Dyas in Nob., p. 36, Tab. II, Fig. 19 a, h, 

^hell rather small, slightly oblique, moderately convex, length and 
ui^adth nearly equal ^ hinge lide nearly or quite straight, and somewhat 
^ than the greatest breadth of the valves, provided with a marginal 
'idgeinboth valves; basal margin regularly rounded. Left valve more 
convex than the other; posterior ear rather well defined from the swell 

H. Ex. 19 13 
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of the umbo, somewhat extended and terminating in an acut^ point, 
separated from the margin below by a deep rounded sinus; anterior ear 
about two-thirds as long as the other, and rather more distinct from the 
umbo and moreobtnse, but still rather acutely angular, defined by amod- 
erately distinct subangular sinus. Kight valve nearly flat, or distinctly 
less convex than the other; its anterior ear narrow, and defined by a 
deep, rather sharp sinus; posterior ear of the same size and form as in 
the left valve. Surface ornamented in the left valve with about fifteen 
or sixteen regidar, distinct, angidar, radiating plications,* separated by 
furrows of the same size, each one of which terminates at the free bor- 
der in a little spine-like projection with curved-up margins; lines of 
growth line on the body of the valve, but becoming more distinct and 
irregular on the ears, where there are rarely any defiined radiating costo. 
At a few dist^intly separate<l intervals there are prominent imbricating 
lamiua? of growth, showing the same digitate margins as the free bor- 
ders of the shell. In the right valve the surface markings are somewhat 
like those of the other valve, but much more obscure, excepting on the 
anterior wing, where there are a few more distinct radiating cost®. 

Height of the largest specimen seen, 0.73 inch to extremity of pro- 
jecting marginal spines ; breadth, 0,75 inch; length of hinge, 0.57 inch. 

In all of sixteen or eighteen individual specimens I have seen, of the 
left valve, the sinuous posterior margin under the wing is smoothly 
rounded ih outline. In one individual, however, agreeing in all other 
respects with the others, this part of the margin is evidently also pro- 
vided \yith a few smaller projecting points than those at the termina- 
tions of the furrows between the costce on the body of the valve. There 
were no radiating furrows or costa?, however, on the ear corresponding 
to those little projections. 

The flattened right valv(^s of this species I have seen, are not in a coo- 
dition to show very clearly whether its fre<3 margin is digitate, like that 
of the other, though it seems not to bo: at any rate not so distinctly so. 

On flist seeing Professor Geinitz's figure of this shell, I believed it to 
be the same species described from the Upper Coal-Measures of !North- 
western r>Iissouri by Professor Swallow, under the name Pectcn Broad- 
hcadil, Sonu; time after, 1 wrote to Mr. Broadhead, who discovered the 
typical specimens described by Professor Swallow, and requested him to 
send nu* a specimen of the P. Broadhcadii from the original locality, 
which he kindly did, and it proved to be exactly the same shell figured 
by Professor Geinitz. Still later, I notice among the descriptions of 
some fossils IVoni the Coal-Measures of Illinois, published by Dr. Stevens 
in 1858, one of a Pecten that seemed to agree quite well with the P. 
Broudltcadiij and on examining a good series of specimens from the same 
locality, 1 found the sau)e shell quite common among them; and Dr. 
Stevens has also assured me that Professor Geinitz's figure, of which 1 
sent him a tracing, certainly represents his species. 

The only specimens of this species I have seen consist entirely of what 
seems to be the thin outer layer of the shell, in which there appears to 
be a prismatic structure, as seen by the aid of the microscope and a 
strong transmitted light. They show no flattened cardinal plate, hut ft 
furrow along the inner side of^the hinge margin of each valve. The 
cardinal plat-e or area was doubtless composed, as in other cases, of the' 
inner laminated j)ortion of the shell, that has been destroyed during the 
fossilizing process ; if not, it would seem to be a new genus. ^ 

Locality and position. — Division of the Nebraska City section. It' 
was likewise found in Mr. Morton's shaft, a short distance west of Ne-'| 
hraska City. Dr. White has also found it in the upper part of the 
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iddle Coal-Measures, «aiici near the middle of tbe Upper Coal-Measures, 
Iowa ; and it occurs in the Upper and Lower Coal-Measures of Illinois 
numerous places ; also, in the Lower Coal -Measures of West Virginia. 

AvicuLOPECTEN Whitei, Meek. 
PI. IV, Fig. 11 a, ft, c. 

ifnolUa—, Professor II. D. Rogers, 1858, Geological Report of Pennsylvania, Vol. IT, p. 

833, Fig. 089. 

Shel! truncato-suborbicular, thin, compressed, nearly or quite equi- 
ilvo ; length and breadth nearly equal ; basal and anterior and pos- 
rior basal margins regularly rounded ; posterior margin not sinuons 
>ove, but rather straight and intersecting the hinge at an angle of 
X)at 60° to 65^ ; hinge line nearly or quite straight, and generally a 
t*le less than the greate^st breadth of the valves ; posterior ear of both 
lives flat and somewhat alate, but not defined by any marginal sinus, 
)r separated from the umbones by any depression or sulcus ; anterior 
ur of left valve small, nearly rectangular, or somewhat rounded, and 
^flned by a shallow, subangular sinus ; same in the right valve, nearly 
M^tangnlar at the extremity, and defined by a rather deep, sharply- 
ngnlar sinus, from which a shallow furrow extends obliquely up to the 
eak. Surface of both valves ornamented with rather inegular, ob- 
jurely-defined, depressed, and more or less flexnous radiating costje, 
'hich are obsolete on the anterior ear and compressed posterior alation ; 
nes of growth rather well defined, particularly on the ears and around 
tie free borders. 

Height (of one of the largest specimens), 0.67 inch; breadth of 
Mne^ 0.76 inch. 

This species is in some respects related to A, rectilaterarhis of Cox, 
nd A. papyraceus of Sowerby, but differs from them both in its surface^ 
larkings. as well as iu some other details. In general form it re^eniblos 
ivieuU^iiten [Meleagrina) echinatns^ McCoy (Carb. Fos. Ireland, p. 71), 
\ XnijFig. 18), but in that species the deep byssal sinus was in the left 
Dstead of the right valve, and its surface markings were different. 

All the specimens of this species I have seen from Nebraska consist 
>nly of the extremely thin, outer apparently prismatic layer of the shell, 
«d are compressed nearly flat in the shaly nmtrix, though they show 
lie form and surface markings perfectly. They retain no traces of the 
iirdinal plate, but that was probably composed of the laminated por- 
ion of the shell that is wanting in these specimens. I have seen others, 
iom the Upper Coal-Measures of Iowa, apparently retaining both the 
oner and the outer layers of the shell, and hence thicker than those 
iom Nebraska, though none of them were in a condition to show the 
linge. I have some doubts whether it is a true Avieulapecten. . 

fte specific name is given in honor of Professor C. A. White, the eili- 
teit State geologist of Iowa. 

Locality and position. — Nebraska City, from a shaft sunk apparently to 
learthe horizon of the outcrops seen at tlie landing there ; also from near 
liesame or a higher horizon at Brown ville, on the Missouri; and from 
iiddle Nodawaj' River, Iowa, in Upper Coal-Measures. It occurs in 
>Wli the Upper and the Lower Coal-Measui^es of Illinois; and I snspe<a 
hat it is the same shell figured by Professor Rogers from the ( -oal- 
(easures of Pennsylvania in his report cited ; though it may be only ah 
Hied si)ecie6. 
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AVICULOPECTEN COXANUS, M. & W. 

PI. IX, Fig. 2 a, h. 

Aviculopecten CoxanuSj Meek & Worthen, Proceed. Acad. Nat. Sci., Philad., Oct., 1860., p. 
453; 1866, Illiuois Geol. Report, vol. 2, p. :e6, PL 26, Fig. 6 a, 6. 

Shell very small ; thin, compressed, slightly oblique ; broad subovate, 
exclusive of the ears ; basal margin, rounded 5 anterior margin more or 
less rounded, rather straight and oblique above ; posterior margin more 
prominent than the anterior, often sub-angular at the i>oint where the 
posterobasal margin rounds up to meet the obliquely-sloping edge above. 
Hinge generally a little less. than the greatest breadth of the valves be- 
low. Left valve with anterior eiir of moderate size, flat, trianguhir, with 
the extremity generally a little less than a right angle, sometimes very 
slightly rounded, separated from the margin below by an abruptly 
rounded or sub-angular sinus ; posterior iar slightly larger and much 
more acutely angular than the other, but shorter than the most promi- 
nent part of the margin below, from which it is separated by a moderately 
deep rather broadly rountled sinus ; beak small, compressed, scarcely 
projecting beyond the cardinal margin, and placed a little in advance of 
the middle of the hinge; surfiice ornamented with linear, simple, often 
more or less flexnous costae, which alternate in size, the smaller ones 
dying out at various distances between the free margins and the umbo 
— crossing all of these are numerous, extremely fine, regular, closely 
arranged concentric stride, which, like the cost®, are more or less dis- 
tinctly defined on the ears, as well as on the body of the valve. Eight 
valve unknown. 

Height of left valve, 0.37 inch ; breadth of do. 0.39 inch ; convexity 
about 0.05 inch. 

The little shell I have here referred to A. Coxanus agrees w^ll in 
size, general form and ornamentation, with the typical specimens of that 
species, excepting that it is a little more oblique than any examples I 
have seen from the Illinois locality. Yet I am not prepared to re^rd 
this as a specific difference, since the specimens vary more or less in 
this character. 

These little shells are somewhat related to Aviculopecten rectiluterariiu 
of Cox, and Aviculopecten {Pecten) papyraceus^ Sowerby ; but differ in 
being much smaller, and in having the posterior ear much more acute, 
m consequence of the deeper marginal sinus separating it from the 
posterior border below. 

In all the specimens 1 have seen, the shell, or at any rate the only re- 
maining portion of it, is extremely thin, and shows under the micro- 
scope the distinct appearances of prismatic structure. It is highly 
probable, however, that this is only the outer layer of the shell, aaO. 
this may also account for the faet that the hinge shows scarcely bux^ 
traces of the usual flattened and furrowed cardinal plate or area of Qm^-^ 
genus AvicuUrpecten ; the cardinal margins being, as we now see the sheB^) 
apparently linear. 

Locality and position, — Nebraska City, bed C; also in the CogiJ 
Measures in Adams County, Illinois. It is worthy of note, that at tfc3»^ 
latter locality it is in the Lower Coal-Measures ; while at Nebraska Oil 
it is found in the Upper. It also occurs in the Upper Coal-Measures 
Illinois. 
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Genus AVICULOPI]t^NA, Meek. 

AvicuLOPiNNA Americana, Meek. 

PL IX, Fig. 12 a, 6, c, d. 

Avicula piuncBformis, Geinitz, 1866, Carb. and Dyos in Neb., p. 31, tab. II, Fig. 13; (not 

Avieula piHtUBjarmiSf Cfeinitz, 1857). 
Avieulopinna Amerioanaf Meek, 1867, Am. Jour. Sci. and Arts, Vol. XLIY, p. 282. 

Shell small, compressed, with the slender elongated form of some of 
the Carboniferous species of Pinna; cardinal and ventral margins gen- 
erally nearly straight (the latter being the more convex in outline) and 
conver^ng gradually from behind to the rather obtusely pointed ante- 
rior extremity ; posterior side truncated, rounding into the base, and in- 
tersecting the posterior extremity of the hinge very nearly at right 
angles — a little sinuous just below the extremity of the hinge. Cardi- 
nal margin so slightly convex in outline as to appear quite straight, 
very nearly equaling the greatest length of the valves, and provided 
with a well-defined marginal ridge, which narrows to a mere line, or 
dies out before reaching the beaks, and widens very gradually to the 
posterior extremity. Beaks nearly or quite obsolete, extremely oblique, 
and very slightly behind the very narrow, obtusely pointed, anterior 
extremity. Surface with two or three broad, nearly obsolete radiating 
ridges on the posterior dorsal region, and ornamented by numerous 
Blender, very regularly disposed, and abruptly elevated lines or lamellce, 
much narrower than the spaces between, and curving gracefully parallel 
to the iK)Sterior boi-der ; while on the basal half of the valves they are 
closely approximate and curve forward. 

Length of the largest specimen seen, 1.35 inches ; height of same, 0.43 
inch ; convexity, about 0.08. 

Professor Geinitz identified this little shell with Avicula pinnccformis^ 
Oeinitz {=Pinna prisca of Munster). On comparing a good series of 
of specimens, however, with his figures and description of that shell 
given in his Dyas, of typical German examples, I was at once, without a 
shadow of doubt, led to regard the Nebraska shell as an entirely 
distinct species. Later comparisons with specimens of the same from 
German localities have also fully coufii*med this conclusion. In the 
first place, it scarcely ever attains one-fourth the size of the foreign 
species, from which it diflPers entirely in the character of its suri'ace- 
marking, in having its laraellre of growth very regularly and abruptly 
elevated and arranged ^vith great regularity, while they never form 
wrinkles along the lower side j nor are they and the spaces between 
crossed by any traces of the famt radiating lines, sometimes seen on the 
German 8i)ecies. It is also a proportionally much more compressed 
shell. Again our shell has its beaks always nearer the anterior extrem- 
ity than A. pinneeformis, so much so, indeed, that it re(iuires close look- 
ing, even in examining good specimens, to satisf^^ one that they are not 
leally terminal. In fact, it was not until after examining a number of 
specimens that I ascertained from some of the internal casts that there 
is an almost minute lobe-like portion of the anterior extremity, project- 
ing slightly beyond the beaks. Other important differences are the 
presence of a well-defined ridge along the dorsal margin of the Nebraska 
i^Ncies, and its slightly sinuous posterior margin, by which it is made 
to intersect the cardinal edge at a right angle 5 while neither Professoi 
Geinitz's figures, nor the specimens I have seen of the European form, 
^how any traces of such dorsal marginal ridge, and they have the pos- 
terior margin, and marks of growth curving forward above so as to in- 
tersect the cardinal margin at a decidedly obtuse angle. 
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The impropriety of referring such a shell to the genus AvicuUz most 
be evident to every eoncholo^ist. At first I was inclined to place it in 
the genus Pinna^ but on finding that its beaks, although very near the 
anterior extremity, are yet not exactly terminal, I became satisfied that 
i* could not be properly referred to that genus, and referred it provision- 
ally to the genus Aviculopinnn., though later comparisons have led me 
to suspect that it may possibly be found to belong to McCoy's geniu 
Pteronites^ and have to take the name Pteronites Americana. It has tbc 
prismatic shell structure of the allied Pinna and Avieula groups. 

Locality and position. — Division 0, of the Nebraska City section. Dr. 
White. has also found it associated with many of the same species of 
other fossils near the middle of the Upper Coal-Measures of Western and 
Central Iowa. I have not yet met with it at any locality further east- 
ward, though it will probably be found in Illinois. 

Genus PINNA, Linnceus. 

Pinna peracuta, Shumard. 

PL VI, Fig. 11, a, h. 

Pinna peracuta, Shdmard, 1858, Trans. St. Louis Acad. Sci. 1, p. 19. 
Adamsif McCheaiiey, 1860, New Palteozoic Fossils, p. 74. 

Shell thin, very narrow, elongated, and ta|>ering gradually and i^- 
larly from the larger to the smaller extremity ; convex or almost Bab- 
cylindrical, excepting toward the posterior extremity, wiiich is com- 
j)ressed and oblifiuely rounded, or subtruncated. Hinge margin very 
long, and almost perfectly straiglit — carinated in consequence of tte 
sudden erection of the dorsal edges of the valves ; ventral margin 
equally as straight as the dorsal, and ranging at an angle of about 1^ 
with the hitter. Surface nearly smooth, or only showing very ohsoure 
lines of growth. 

I have never seen a complete specimen of this species, and h&odb 
cannot give accurate measurements. Some specimens, however, indi- 
cate a length of nearly 12 inches* 

I know of no other American species with which this is liable to be 
confounded. Its smooth surface will at onc^ distinguish it from the 
other de-scribed, narrow, elongated Carboniferous species of this country. 
I am much inclined to think an imperfect shell figured by ProfesscMf de 
Koninck (Anirn. Foss. PI. 5, Fig. 3), under the name SoJen sili^^iwidefj^ 
a true Pinna, and related to this, though specifically distinct. OursheB* 
however, seems to be most nearly allied to P. spatula^ McCoy, as figured 
in his Palaeozoic Fossils, PI. 3 B, Fig. 9-10, and may possibly be th« 
same, though it seems to be straighter on the margins than McCoy** 
species. 

Locality and position, — The specimen figured is from Bennett's MiB* 
three miles northwest of Nebraska City ; it also occurs atWyoming>^ 
the Missouri, and at Nebraska City, in beds.B, referred by Protei^ 
Geinitz and Professor Mjircou to the lower part of the Upper Dy^ 
It likewise occurs at a lower position at Plattsmouth, Eock Bluff, B^'^ 
vue, and, in short, at numerous localities through the Coal-Measarei^ ^ 
Iowa, Nebraska, Kansas, Missouri, Illinois, &c., &c. 
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Genus AVICULA (Klein), Brug. 

AvicuLA LONGA, Geinitz, sp. 
PI. IX, Fig. 8. 

Mia longa, Geinitz, 1866, Carb. und Dyas in Nob., p. 32, Tab. 11, Fig. 15. 

liell nearly or quite equivalve ; body part obliquely elongated and 
e or less arcuate; posterior end narrow and abruptly rounded; 
J nearly straight and parallel to the cardinal margin behind, but 
'.nding^ obliquely forward from near the middle of the valves; an- 
>r side oblique, and broadly and faintly sinuons under the ear. 
ge line about three-fourths the length of the valves, and provide<l 
I a marginal ridge, produced behind into a verj^ narrow, elongated 
considerably shorter than the oblique body j)ortion of the valves, 
I which it is separated by a dee.p sinus which narrows to an abruptly 
ided or subangular extremity close under the ear; anterior ear 
t«r and much broader than the other, in the left valve convex, with 
Bxtremity pointed, and faintly sinuous just below the point — sepa- 
d from the swell of the umbo bv an oblique sulcus extending from 
anterior side of the same to the back part of the broad, shallow 
ginal sinus defining the ear. Beaks of both valves convex, very 
fjue, placed one-fourth to one- fifth the length of the hinge back of 
anterior extremity ; in the right valve, rising little above the hinge, 
in the left somewhat more prominent, according to Professor Geinitz's 
res. 

3Dgth of medium-sized specimen, measuring obliquely from the ex- 
lity of the anterior ofir to the posterior end of the body part of the 
es, 0.61 inch ; height, measuring at right angles to the hinge, 0.33 
; length of hinge, about 0.23 inch. 

aving seen the hinge-plate of Illinois specimens of this little shell, 
I positively sure that it has not the peculiar cartilage pits of the genus 
9vellia or Gervilliaj though some of the casts I have seen show that 
iS the hinge teeth of Aviculay to which genus 1 ciiunot hesitate to 
•it. 

tiave not seen a left valve — all those before me from Nebraska City 
g right valves. In all of these there is, as represented in the figure 
D, a little short sulcus or indentation, extending nearly at right 
68 to the hinge, just in front of the beak. In Professor Geinitz's 
•e of a left valve, there would seem to be several of these little 
ntations. They are not cartilage pits, however, but are formed by 
sure upon anterior teeth within, so as to show on the putside of the 
es, and are not impressions in a cardinal area. I am not acquainted 
any species with which this is liable to be confounded. 
reality mid position. — ^The specimen figured is from division C of the 
raska City section. While passing through Iowa with Dr. White, 
3und good specimens of it near St. Charles, Madison County, in the 
sr beds of the Middle Coal-Measures, directly associated with Avtculo- 
w carlwniferm (=Pecten Hawni Geinitz), and various Lower Coal- 
sure types. I also found it, at a considerable lower positiou than the 
raska City beds, in the Goal-Measures at Eiverslde, three miles below 
lison, Kansas. It likewise occurs in the Upi)er, Middle, and Lower 
•Measures of Illinois. 
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AviCTXLAt SULCATA, Geinitz. 
PI. IX, Fig. 9. 

Gtrvillia {Avicula) sulcata, Geiuitz, 1866, Corb. und Dyas in Neb., p. 33, Tab. II, Fig. 16. 

1 have seen no good specimens of this species, and consequently le- 
produce the figure given by Professor vGeinitz. From his figure (of a 
left valve) it seems to be a subrhorabic oblique shell, with a short, com- 
prcsse<l, triangular anterior ear, defined by a faint, wide marginal sinus: 
and a larger compressed, somewhat alate, posterior ear, with a marginal 
ridge, showing a tendency to be produced into a narrow appendage be- 
hind, separated fi*om the margin below by a rather deep rounded sinofi. 
The posterior basal extremity is rather narrowly rounded, but not much 
produced ; while the outline of the base is broadly semielliptical, and the 
umbo convex, and rising somewhat above the hinge line, which is appar- 
ently shorter than the greatest length of the valve. Surface ornamented 
behind by fine lines of growth, and before by two or three sulci, extending 
from tlie anterior side of the beak to the antero-basal margin, leaving 
ridges between, which are more or less crenated by the crossing of the 
marks of growth ; just behind the posterior one of these sulci, the margin 
of the latterisornament43d with regular, rather strongly defined wrinkles, 
or little folds, some of which are prolonged backward parallel' to the 
lines of growth. 

This must be a very handsome species, and is more probably an Avi- 
cula than a BakeveUia ; but, as its hinge and cardinal area are unknown, 
we have not the means of settling this question. I know of no similar 
species with which it might be confounded.* 

Locality and position. — Bed C of the !N^ebraska City section. 

Genus PSEUDOMONOTIS, Beyrich. 

PSEUDOMONOTIS, Sp. 

PI. II, Fig. 11. 

This fragment agrees so exactly in its surface-marking (consisting of 
a larger series of flexuous costse, with vaulted, scale-like projections, 
and smaller, irregular, intermediate ribs) with shells of the genus Psei^ 
domoiwiis^ that I can scarcely entertain a doubt in regard to its belong- 
ing to that group. It is not sufficient, however, for specific identifica- 
tion, though it would not be difficult for those whose method of making 
l>aleontology easy leads them to include, under the single species npel- 
vncaria, all the known forms of this group, to see that species in it. So 
far as can be seen, however, it agrees well with some real or supposed 
varieties of the spe(;ies speluncaria^ and it may really belong to that spe- 
cies : and yet, a perfect specimen might show it to be quite different. 

It may be proper to explain here that the genus Pseudomonotis was 
proposed by Beyrich in 18G2 for the group typified by the species Avicula 
speluncanaj Munster. This shell had been for some time previous re- 
ferred to Bronn's genus Monotis^ from the type of which (M, salinaria) 
it differs very materi<ally in its inequivalve chara<;ter, and especially in 
having a dexjp, sharply defined byssal notch in the anterior margin of 
the right valve. On comparing one of these shells with specimens of 

*NoTi«:. — Professor Geinitz lias figured another form from Kansas on the same plate 
with the foregoing under the name GervUlia parca, M. & H., which I at one time b^ 
lieved to be a variety of our Bakcrellia parva / but from such comparisons as I have been 
able to make of casts (in which condition only it is known to me) dnring the last tbreo 
or four years, I have been led to the suspicion that it may be a oistinot species. 
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Brotm's type in 1864, 1 was satisfied that they were not cod generic, and 
proposed the name Oryphorhynchus for the speluncaria gi'oiip, not being 
at that time a\^re that Beyrich had previously proposed to separate it, 
upon exactly the same grounds, under the name Pseudomonotiit. As the 
latter name has priority of date, of course it will have to take precedence. 
Locality and positian, — ^The fragment figured was found loiose at the 
base of Cedar Bluff, on Weeping Water, twelve milo^ northwest ol' Ne- 
braska City, composed of the same beds referred by Professor Marcou 
to the Lower Dyas, and by Professor Gcinitz to the Coal-Measures, at 
Bock Bluff on the Missouri. As elsewliere explained, species of this 
genus occur in Kansas, Iowa, and Illinois, far down in the Coal-Measures, 
below the horizon of the Nebraska City beds.* 

PSEUDOMONOTIS RApiALIS, Phillips 1 1, Sp. 

PL IX, Fig. 3. 

f iVcten rudioHs, PhUlipfl, 1834, Encyc. Meth., Vol. IV, PL III, Fig. 5. 

t Mimotis radialinj King, 1848, Catxilogiic, p. 9; 1850, MoDogr. Perm. Toss., England, p. 157, 

PL XIII, Figs. 22, 23. 
f Avieala spduncariaf Oeinitz, 186G, Carb. nud Dyas in Nob., p. 78 ; (not Miinster). 

Left valve small, obloDg, higher than wide, moderately convex ; basal 
margin regularly convex; posterior margin nearly straiglit aloug the 
middle, but rounding into the base below, and a little inclined forward 
above, so as to intersect the hinge at an obtuse angle, and form a slight, 
nndefined, compressed posterior alation; anterior side rounding into 
the base below, and rather distinctly sinuous above, just beneath a 
short, roundj lobe-like anterior ear ; umbo not oblique, moderately con- 
vex, and rising very little above the cardinal margin, which is rather 
shorter than the breadth of the valve. Surface ornamented with fine, 
nnequal, flexnous, radiating ribs, or striae, more or less roughened, ap- 
parently by the crossing of little concentric markings, and a few larger 
wrinkles of growth; some of the costae apparently terminating in little 
Bbort spine-like projections at the base. (Right valve unknown.) 

Height, 0.56 inch; antero-posterior diameter, 0.47 inch; convexity 
(left valve), about 0.13 inch. 

I merely refer this form provisionally to P. radialis^ more from a re- 
luctance to attempt to name and describe a new species from a single 
x^lve in. a genus like this, than from any strong impression that it is 
xneally idential with that form. It has much the general appearance of 
I^rofessor King's Fig. 22, cited above, though its cost® are much finer 
and more crowded, audits anterior margin differs in being sinuous below 
tihe ear. These differences may or may not be speeific, or the shell may 
even belong to another genus, as it is impossible to determine these ques- 
tions without specimens, showing both valves, for a comparison. 

Locality and position, — Division C of the Nebraska City section. It 
mnst be very rare, as only a single specimen was found. 

Genus MYALINA, de Koninck. 

Myalina [t] SwALLOVi, McChesney. 
PI. IX, Fig. 7 fl, b. 

-Ifyoltita Swallovif McChesnoy, 1860, Descriptions New Palseozoic Fossils, p. 57 ; and 
1865^ PI. II, Fig. 6, iUnstrations of same ; Mcok & Worthou, lUiuois PalteoDt. 
Report, p. 341, PL 27, Fig. 1. 

T ^uoella Hausmanni, Qeinitz, 1866, Carb. und Dyas, in Nob., p. 25, Tab. II, Fig. 8j (not 
Goldfass, 1H34, sp). 

Shell rather small, nearly or quite equivalve, modioliform or m>i;iloid, 
^sonvex, or even subangular, along the umbonal slopes irom the be«^^* *** 

* Imperfect casts of perhaps the same species occur at Beim&Ui'^lt! 
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the anterior basal margin; posterior and postero-doraal regions, cnneate; 
cardinal margin nearly straight, and about half the length of the shell, 
— passing almost imperceptibly, or without any angulartty, into the pos- 
terior margin, which rounds down with a semicircular curve, to the nar- 
rowly rounded basal extremity 5 antero-basal margin ascending obliquely 
forward, more or less sinuous near the middle, or sometimes a littl© 
above, usually swelling out into a kind of lobe or protuberance above th^ 
middle in front of the umbonal Rloi)es, as in Modiola. This prominence 
sometimes extends a little beyond the beaks, and varies more or less in 
breadth. Beaks small, very oblique, not projecting beyond the cardinal 
margin, and located so near the anterior extremity as often to appear 
very nearly terminal. Surface rather smooth, but showing fine con- 
centric lines, which in well-preserved specimens are sometimes crossed 
by very fine, obscure traces of radiating striae, that curve upward on 
the posterior dorsal region. 

The specimens figured are of nearly natural size, but smaller than the 
average size of the species. 

This species varies somewhat in the size of the protuberance nnder 
the beaks •, in some iudi\iduals it is well developed, and gives the shell 
much the form of Modiola; while in others it is smaller, so as to present 
more the appearance of a Mytilus. The beaks, however, are rarely 
quite terminal. The radiating striae mentioned in the description are 
very obscure, and may be easily overlooked, as they appear to be rather 
due to the texture of the shell than to true surface striae, and in some 
cases they seem to be entirely obsolete. The cardinal plate, as seen in 
authentic specimens from Illinois, is quite narrow, and shows only 
obscure traces of one or two cartilage furrows. As I have also beM^ 
unable to see any traces of a prismatic structure in the shell, there may 
be some reason for doubting whether it is a true Myalina. 

The specimen figured by Professor Geinitz under the name Atwella 
Hausmannu may possibly be a distinct species from this, but I have 
little doubt in regard to its being really an intenial cast of this shell. 
That it is not an AucelUij however, I nave no doubt whatever, that 
being a Jurassic genus, unknown in the Coal-Measures or Permian 
rocks, and presenting radical differences. Of a large collection now 
before me, from the same locality and position, the shell I have figoi^ 
is the only one resembling that figured by Professor Geinitz. It never 
has any traces of the little anterior ear, and byssal emargination of 
Aucella, 

Locality and position. — ^Bed of the Nebraska City section. It is 
also widely distributed in the Upper and Lower Coal-Measures of 
Illinois, Kentucky, Iowa, Nebraska, Kansas, and Missouri. 

Myalina subquadeata, Shumard. 
PI. IV, Fig. 125 and PI. IX, Fig. 6. 

MyaVina subquadrataj Shnmard, 1855, Geol. Report Missonri Survey, p. 207, PI. C, Fig. 17 ; 

Geinitz, 1866, Garb, und Dyas in Neb., p. 27, Tab. Ill, Fig. 25 and 26. 
Compare M. deltoidea, Gabb, Proceed. Acad. N. 8. Philad., Nov. 1859. 

Shell large and thick, oblong or subqnadrate, the height being greater 
than the antero-posterior diameter; right valve nearly flatj left convex, 
both somewhat compressed and alate above and behind the umbonal 
prominence. Hinge line nearly straight, about equaling the greatest 
breadth of the valves, and ranging at right angles to the vertical axis ; 
Vasal margin regularly rounded; posterior margin nearly vertical, round* 
ing into the base below, a little sinuous above the middle, and inter- 
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Becting the hinge above at very nearly right angles ; anterior mar<;'iu 
thickened within, rounding into base, thence rising nearly vertically, 
with a broadly rounded concavity mainly above the middle. Beaks 
terminal and ilirected forward. Cardinal plate or area usually rather 
broad, with cartilage furrows distinctly detined. Surface of left valve 
marked with line concentric sttise, and stronger imbricating Uimell® of 
growth. These markings are much less distinct on right valves. 

A fully developed specimen of this species, from the original locality 
on the Missouri near the mouth of Nemaha River (from which locality 
Dr. Shumard's typical specimens were obtained), measures about three 
inches in height from the base to the hinge margin, and 1.9J inches in 
breadth. 

This is one of the largest species of the genus known. We did not 
8U(5ceed in finding examples of it in division C at Nebraska City, except- 
ing in the condition of mere fragments, and hence I have copied Professor 
Geinitz's figure of a specimen from that horizon on PI. IX. Fig. 11, PI. 
rv, however, represents an impression, with portions of the thin outer 
fibrous layer, of a fully mature specimen, as seen in the matrix, taken 
from Mr. Morton's shaft, one and three-quarter miles west of the 
Nebraska City landing. It is widely distributed in the Upper Coal- 
Measui*es of Iowa, Nebraska, Kansas, Illinois, &c. 

The large species figured by Dr. Hayden and the writer on p. 33, of 
the Palaeontology of the Upper Missouii as M. suhquadratu^ is, as we 
then 8usi)ected, a distinct species, differing in having the posterior 
margin rounding forward into the hinge above, and not sinuous or 
meeting the hinge at right angles, as in If. suhqtiadrata. It will have 
to take the name M. ampla^ suggested by us for it in case it should be 
found distinct. It and M. delt&idea of Gabb, are* the only forms resem- 
bling M.suhquadrata with which I am acquainted ; and the latter may be 
only ft variety of Shumard's i^>ecies. 

The outer layer of M. subquadrata is so coarsely prismatic that its 
Btructure can be reJadily seen, when well preserved, by the aid of a 
eommon pocket lens. 

Locality and position, — ^The specimen figured by Professor Geinitz, 
IS from division of the Nebraska City section. We also have it from 
division B of that place, and Bennett's Mill; and from Bellevue, in 
Lower positions of the Goal-Measures; likewise from apparently a higher 
|K>8ition a short distance west of Nebraska City. 

G^nns NUCULA, Lamarck. 

NucuLA Beybichi, v. Schauroth t 

PI. X, Fig. 18. 

f Mtarie Geinitziamij Liebo, 1853, Lconhard u. Bronn, Jahrb., p. 773 ; (without descrip- 

tiOD). 

f 2fMCula Beifrichiy v. Schanroth) 1854, Zeitscbr. d. Deutscb. geol. Ge88.,yi, p. 551, Tab. 21, 
Fijc. 4 ; Goinitz, 1861, Dyaa, p. 67, Tab. XHI, Fig. 22-24 ; also 1866, in Carb. uud 
Dyas in Neb., p. 21, Tab. 1, Fiff. 3^-37. 

Comp. Nucula parva^ McChesney, 18w, Doscr. New Palseozoio Foss., p. 54 ; and illustra- 
tioDS same, 1865, PL 2, Fig. 8 a, &, c. 

Shell very small, longitudinally subovate, moderately convex, widest 
pofiteriorly^* anterior end somewhat narrowly rounded ; base forming 
% aemiovate curve, the most prominent part beiug near the shorter end: 
posterior side very short, comparatively wide, and subtruncated; beaks 
it^ar the i>osterior extremity; hinge-line nearly rectangular at the 

* la true Nucula, tbe longer side is the anterior. 
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beaks; denticles comparatively large, aboat seven on the longer sidd) 
and five or six on the shorter^ snrface marked with moderately distiiiel 
reprular concentric striae. 

Lengthy 0.16 inch; height, 0.10 inch. 

It is with very great doubt that I have referred this little shell to 
N. Beyrichij as I only know it from a single specimen, consisting mainly 
of an internal cast. There is also room for some doubt whether it is 
tbe same form referred by Professor Geinitz to JV. Beyrichij from the 
same locality and position. Unless Professor Geinitz's specimens were 
distorted or incorrectly drawn, 1 should think his a different species, 
both from that described above and from the true JV^. Betfrichu The 
form described above agrees in size, and tolerably nearly in outline with 
German examples of von Schauroth's species now before me, or at 
least with specimens sent to the Smithsonian Museum with that name 
attached. It differs from von Schauroth's description in having only 
some seven, or possibly eight, hinge-teeth behind the beak, and five or 
six in front, instead of twelve of the former and seven of the latter. 

In order that others may have some means of forming their own 
conclusions in regard to the relations of these shells, I have given an 
enlarged figure of the form described above, and copies of two of Pro- 
fessor Geinitz's figures (see our PL X, Fig. 19 a, b) of the Nebraska shell, 
referred by him to N. Beyrichi. On the same plate (Fig. 25 a, b, c), I have 
also given copies of von Schauroth's original figures of his species, and 
of Professor Geinitz's figures of German examples of the same (Fig. 24 
a, b) ; likewise, figures, natural size and enlarged, drawn directly from a 
foreign specimen sent to the Smithsonian Institution, labeled N. Beyri^u 
(See Fig. 23 a, b.) 

Locality and position. — ^Division C of the Nebraska City section. An 
undistinguishable form also occurs in the Coal-Measures of Illinois; 
while another form described from Illinois by Professor McChesney, 
imder the name JV. parvUj is also closely related, though apparently 
distinct. 

NUCULA VENTRICOSA, Hall. 

PL X, Fig. 17 a, &, o. 

XucuJa vontricosa, HaU, 1858, Iowa Report, I, Part II, PI. 716, P. 29, Fig. 5 a, d. 
Compare N, tumidUj Phillips, 1835, Geol. Yorksh., p. 20, pi. V, Fig. 15. 

Shell small, thick, subovate, very convex; the greatest convexity 
slightly in advance of the middle of the valves ; posterior (shoiter) end 
obliquely truncated from the beaks to its narrowly rounded or subangu- 
lar connection with the base, rather deeply excavated just behind. the 
beaks ; anterior (longer) end rather narrowly rounded, its most promi- 
nent i>art being near or slightly above the middle ; dorsal outline de- 
clining gently, with moderate convexity from the beak to the anterior 
extremity; basal margin forming a nearly semiovate curve, being a 
little more prominent before than behind the middle ; beaks convex, 
rather prominent, and placed about half-way between the middle and 
the most projecting part of the i)ostero- ventral extremity. Surface with 
(at least near the base) line, regular, concentric striae. 

Length, 0.42 inch ; height, 0.28 inch. 

The only specimen of this little shell in the collection is incrusted by 
calcai'eous matter, so as to obscure the surface striie, excepting near the 
lower margin ; hence the strioe, on otber parts of the figures given, are 
restored. It is therefore barely possible that the more convex poitious 
of the valves may be smooth, or nearly so. • 
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It is possible tliat the last-described form may be only the internal 
jast of this. If so, I conld have no doubts in regard to the species 
:eing entirely distinct from N. Beyrichi^ since its form is altogether dif- 
erent. 

Although this shell diflfcrs slightly in outline from the particular spe- 
nmen of ^. ventricosa^ figured in the Iowa Keport, a comparison with a 
series of specimens of that species (which varies more or less in outline) 
eaves little room to doubt the identity of our shell Mrith N.vcntricosa. It 
8 also proper to remark here that after comparing good specimens 
>f fJ^. ventricoHa from the Coal-Measures of Illinois with examples ot* a 
shell sent to Mr. Worthen by Mr. Thomas Davidson, of Brighton, from 
[Jarluke, Scotland, with the name X. tumiday Phillips, attached, no 
jatisfactory differences were observed. 

Localitif and position. — Division C of the STebraska City section: also, 
it Rock-Bluff, in bed (5, of tbe section at that place. This species is com- 
mon all through the Coal-Measures of Illinois; and I have identified it 
^mong Lower Coal-Measure species from West Virginia, collected by 
Professor J. J. Stevenson, of IVIorgantown, in that State. 

Genus YOLDIA, Moller. 

YOLDIA SUBSCITULA, M. & H. t 

PI. X, Fig. 10. 

Leda suhacitula, Mock & Haj-clcn, 1858, Traua. A^lbany Inst., Vol. IV.* 

Tvldhi f ttuhHcUula, M. & H., lHr»4, Pnlseont. Upp. Mo., Part 1, p. 0)0, PI. II. Fig. 4, a. h. 

Xucula {/.eda) Hubscilula? Geinitz, 18GG, Carb. unci Dyas in Neb., p. 22, Tab. 1, Fig. 35. 

Shell longitndinally sn1x)vate or snbelliptic, compressed, the greatest 
convexity a little in advauw of the middle, about twice as long as high j 
anterior extremity veider tiian the other, but rather narrowly rounded, 
the most prominent point being usually slightly above the middle; out- 
line of base forming a broad semiovate curve, being more prominent an- 
teriorly than behind 5 posterior side narrowed, it« margin rounding up 
2:radually from the base, so^as to meet the dorsal margin nearly at right 
ingles, sometimes faintly truncate at the immediate extremity ; i)08- 
rerior dorsal margin compreR8<»d or cdneate, and declining gradually, 
rvitha nearly straight, or -slightly concave outline; anterior dorsal mar- 
gin not cuneate, sloping forward gradually, and a litle convex in outline; 
>eaks rather depre.^se<l and subcentral, or very little in advance of the 
tiiddle; umbonal slopes without any defined ridge or angle. Surface 
mooth, or only showing traces of very minute concentric strise. 

Length, 0.77 inch; height, 0.37 inch; convexity, about 0.14 inch. 

It is with considerable doubt fhat I have concluded to refer this shell 
o 1" subsdtuln, M. & n., because the si>ecimens from Nebraska City are 
Jstiuctly more compressed than the tyjie upon which that species' was 
ounded, their convexity behig uniformly not more than half as great 
»roi>ortionally. Tlie live or six individuals in the collection are constiiut 
ti this character, and yet show no evidences whatever of accidental 
ompression. Otherwise the two forms are rery similar in their genenil 
utline, but we know nothing ©f the internal and hinge characters of the 
orm under consideration. 1 sti'ongly 8usi>ect, however, that it will be 
onnd to be a distinct species, in which case I would propose to call it 

Valdia propinqua, from its near resemblance to Y. suhscitula. Of course 

- -^ —^ 

* This paper was issued ia tbo form of extras on 4th March, 1658, some time in advaDoo 
^ the yolame. 
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it is only placed provisionally in the genus FoMia, its internal characters 
being unknown. It agrees exactly, however, in all external characters 
with that genus, and has a crenatcd hinge. 

Professor Geinitz's figure of this shell is slightly defective (that is, 
supposing it to represent the same species, of which there is scarcely 
any reason to doubt, as it agrees in other respects^ and was taken from 
a specimen from exactly the same locality and position) in h*iving the pos- 
terior margin rounding into the hinge instead of meeting it at a more or 
less obtuse angle j this may have resulted from a slight imperfection of 
his specimen. , 

I have described, from the Lower Coal-Measures of West Virginia, in 
the Third Annual Ecport of the Regents of the University of tnat 
State for 1870, under the name Y. Stevenson^ another very closely allied 
species, only distinguished by having rather distinct, regularly disposed 
lines and furrows of growth. 

Locality and posttion. — Division of the Nebraska City section, Ne- 
braska City. 

Genus NUOULANA, Lmk. 

NUOULANA BELLISTRIATA, var. ATTENUATA. 

PL X, Fig. 11 a, h. 

Leda heUistriata, Stovens, 1858, Am. Jour. Sci. and Arts, VoL XXV, p. 261 ; HaU, 1858, 

Iowa Report, Vol. 1, Part II, p. 717, PL XXIX, Fig. 6. 
Sucula Kazanenna, Geinitz, 1866, Carb. und Dyas in Kebr., p. 20, Tab. 1, Figs. 33 and 34 ; 

(not Nucula KazcmeMis, do Yomeuil f , 1845). . 

Shell longitudinally subovate, moderately convex, or rather gibbons 
in the umbonal and anterior regions, as well as along the posterior nm- 
])onal slopes ; basal margin semiovato ; anterior margin more or less 
narrowly rounded 5 posterior very attenuate, and, at the extremity, 
snbangular ; umbonal ridge well defined ; cardinal margin behiad the 
beaks slightly concave in outline, carinate, and sloping backward, 
with a rather distinct, broad concavity or impression between it and the 
umbonal ridge, in front of the beaks, sloping more abruptly with a con- 
vex outline ; beaks moderately prominent, and located generally about 
two-fifths the entire length of the valves behind the anterior margin. 
Surface ornamented with very fine and regular, concentric strice, which 
become obsolete on the posterior umbonal lidges. 

Length, 0.42 inch ; height, 0.20 inch ; convexity, 0.10 inch. 

The specimens of this little shell yet, obtained from N(^braska are 
smaller and more pointed behind than in the average adult size of N, 
hcllistriatu from the typical localities in Illinois, as well as rather more 
finely stdated, but they agree so closely in form and general appearance 
as to render their identity with that shell almost certain. I have not seen 
any specimens from the Nebraska localities showing the hinge, but Dr. Ste- 
vensdescribes thelUinois specimens as having "about twenty-five teeth, 
five of which are smaller than the others, and clustered under the beaks." 

Whether Professor Geinitz is right in referring this spmes to N. 
Kazanensis of Verneuil, is a question I have not the means of determin- 
ing, only knowing that shell from figures of moulds of the exterior 
left in the matrix. If I may form an epinion from thesQ figures, I 
should say that it is very similar to our shell, but scarcely more so than to 
Illinois specimens, from the typical localities in the Coal-Measures of 
that State. If the smaller size of the Nebraska specimens should be an 
objection to their being specifically identical with JV. belliatriataj it 
should be remembered that this objection will equally apply to their 
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reference to the Eussian species, which is very nearly of the fianie size 
as the typical Illinois specimens of N. hclUstriata. 

Snp[)osing the published figures of N.panmculus^v. Keyserliug, aijcl N. 
KazanemnSj do Verneuil, to bo even nearly correct, I must ditler widely 
fi-om Professor Geinitz in regard to their representing tiie same species. 
Indeed, it is rarely the case that two species of this genus are more un- 
like, even if wo compare recent and Carboniferous si)ecie8. Tin? N', par- 
unculusy if correctly represented, is certainly distinct from the Xebraska 
and Illinois shell, wliich, althoughvarying somewhat, never assumcj^ the 
form of Count von Keyserling's species. 

Locality and position, — Division C of the Nebraska City section ; also 
at a lower position in the Coal-Measures at Leavenworth, Kansas, and 
various localities in Iowa, Illinois, &c. I have likawiso identified precxM-ly 
the same smaller and more attenuate variety of this shell among 
specimens sent by Professor Stevenson from the Lower Coal-Measutes 
of West Virginia. 

Genus MACRODON, Lycctt. 

Macrodon tenuistriata, M. & W. 

Plate X, Fig. 20 a, h. 

Macrodon ienuistriaia, Meok & Worthcn, 1867, Proceed. Chicago Acad. Sci., I, x). 17. 
Area strialay Geiuitz, 186C, Carb. iind Dyas in Neb., p. *20, Tab. 1, Fig. 32; (not AlyiiUfca 
8triatu8, Schloth., 1817,=i'lrca striata, V. Schaurotb, 1856). 

Shell small, rhombic-oblong, rather distinctly convex, along the um- 
l)onal slopes, and near the front, a little more than twice as long as 
bigb; basal and cardinal margins parallel; the former nearly straight, 
or somewhat sinuous near the middle ; cardinal margin straight, not 
quite equaling the greatest anteroposterior diameter; anterior sido 
roanding up from below so as to meet the hinge nearly at riglit angles ; 
posterior basal margin naiTowly rounded ; posterior margin obliquely 
truncated, often a little sinuous above ; dorsiil region behind the ninbo- 
ual slope compressed ; beaks convex, a little flattened, incurved, and 
rising somewhat above the hinge margin, located about half-way between 
the middle and the front; flanks broadly impressed or concave from tin* 
umbonal regions obliquely backward to the faintly sinuous part of the 
base;' cai-diual are^ unknown; posterior linear teeth about three; 
surface ornamented with distinct marks of growth crossed by radiating 
markings, wliich on the compressed posterior dorsal region form rather 
well-defined radiating lines; anteriorly, however, these diminish in 
size so as to become very minute or scarcely visible, crowded, (A-.m)- 
lescent strisB. 

Length, 0.75 inch ; height, 0.31 inch ; convexity, about 0.30 inch. 

Professor Geniitz has identified this with the well-known M, fitriatns{^=^ 
Jfytilitee atriatus of iSchlotheim). It may be at once distinguished from 
that species, however, by its costu) becoming mere minute obsolescent 
strisB on the middle and anterior poitions of the valves. In order that 
the stadent may have the means of making the comparison for himself, 
I bare also given, on the some plate, Fig. 157, an exact cop3' of Professor 
Oeinitz's figure of the M. siriutiiSj from the Permian rocks of (ierniany, 
given in his "Dyas," Taf. XIll, Fig. 33 a, from which our shell differs 
in so many points that I think there can be but one opinion among 
paleontologists generally, in regard to these shells being clearly distinef 
species. I do not wish to disguise the fact, however, that IT. fitriatm 
(or at least forms referred to it) varies in the size of the radiating 
costSBy some of them having the ribs not moi*e than half as largo as. 
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those of the example copie<l from Professor Geinitz. An examiuation 
of good European specimens, as well as of all the published figures, 
shows that they are always as coarse (and generafliy even more so) on 
the anterior i>art of the valves as behind, and never become mere minute 
lines on any part of the valves, while there are other differences not to 
be overlooked. 

The surface markings mentioned, together with its much less ven- 
tricose form, will also distinguish our shell from M. tumidus^^Bysso-arca 
tumida) of Sowerby. From Macrodon carhonaHuM=Arcu carbonaria)^ 
Cox, it will bo at once distinguished by its finer racliating strise, and its 
beaks being placed less nearly over the anterior margin. 

Locality and position. — Division of the Nebraska City section. It 
also occurs in the Upper Coal-Measures of Springfield, Illinois, and at 
other localities of that State in the Lower Coal-Measures. Dr. White 
has likewise found it in the Upper Coal-Measures of Western Iowa. 

Genus SCHIZODUS, King. 

SChizodus curtus, M. & W. t 

PI. X, Fig. 13 a, bjCy{df)e. 

Schizodus ciirUiH, Meok &. Wortheo, 1866, Proccted. Chicago Acad. Sci., 1, p. 18. 

T Ro88iai8f Swallow, 1858, Traus. St. Louis Acad. Sci., 1, p. 193. 

JlostficHs, Geinitz, 1866,Carb. und Dyas in Neb., p. 18, Tab. 1, Fig. 28 ; (not 6. Bm- 

aiciM, do Vemeuil ?) 
Comp. Sch, rotundatusj Brown sp., 1841, as figured in King's Penn. Fobs., England, Fl. 

XV, Fig. 30. 

Sliell small, suborbicular, rather cortpressed, thin; anterior side 
obliquely subtnmeatecl, with a convex outline above, and rounded into 
the base below ; base deeply rounded anteriorly, and ascending with a 
slightly straightened outline, or even sometimes very faintly sinuoos, 
behiiKl; posterior side narrower than the front, nearly vertically trun- 
cated, so as to form almost a right angle with the base at the termina- 
tion of the umbonal ridge, and more or less rounding into the cardinal 
margin above ; posterior dorsal region behind the umbonal ridge com- 
inesjsed and cuneate ; cardinal margin sloping more or less behind the 
beaks; beaks elevated, incurved, and placed very slightly in advance 
of the middle ; umbonal slope rather distinctly angular fix)m the beaks 
to the posterior basal extremity; flanks just in advance of this ridge, 
sometimes faintly concave ; surface marked with very fine concentric 
strije. 

Length of the largest specimen of the form from which the above 
description was drawn up, 0.43 inch ; height, 0.38 inch ; convexity, about 
O.IG mvh. 

The foregoing description was made out from a fine series of speci- 
mens from Nebraska City, but this shell agrees so nearly with 8. curtui 
from the Coal-Measures of Illinois (see Fig. 13, c,/, g, of same plate, given 
for comparison from an Illinois specimen from the original locality), that 
neiirly every word of the description would apply equally well to tliat 
shell ; the only differences being in the slightly straighter and more 
sloping posterior margin, and greater convexity of the Illinois shelL 
The latter character, however, is almost certainly due to the accidental 
compression of the Nebraska specimens, all of which, when carefully . 
examined, show minute cracks on each side of the beaks, evidentif 
produced by accidental pressure. The Illinois specimens beine perfectly 
preserved, with the substance of the shell remaining, show the surface 
stricB rather more distinctly than those from Nebraska, which are castn^ 
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of tbo exterior. Without intending to express a positive opinion in 
regard to the relations of these two forms, 1 have concluded to refer the 
Nebraska City speciinens provisionally to 8. ctirtus. 

In regard to both of these forms being distinct from 8, ItosHicus^ how- 
ever, provided the figures giveti in tJie Geology of Bmsia are exact and 
represent normal fonns of that shell, 1 think there is mnch less rocm) for 
doubt. On comparison with these, Figs. 21 a and 21 &, which I have re- 
produced for that purpose, particulaily Fig. 21 a, which is the typical 
form of & Bossicusj* it will be seen that the Nebraska shell has the 
beaks much more prominent, and the autero- ventral region much nioiH3 
deeply rounded, while its posterior margin is more nearly vertically trun- 
cated. Its posterior basal margin is also more angular in outline. Now, 
in all these characters the Nebraska shell is very constant. It is true 
there is another associated form, of which all of the few specimens I 
have seen are larger. This (see Fig. 13 d) 1 think almost certainly a dis- 
tinct species, having seen no intermediate forms. 

The shells here described, including both the Nebraska and Illinois 
specimens, are certainly very closely allied to 8. rotundatus of Brown, and 
if identical with jtny European shell I should think would have to be 
referred to that species. 

The drawings 1 have given are made with great care, and all the points 
of difference mentioned above and represented in the figures, both from 
the specimens and the figures reproduced for comparison, may be relied 
upon. 

Locality and position. — ^The specimens represente<I by Fig. 13 a, 6, c, 
and d, are from division of the Nebraska City section. That repre- 
sented by I?ig. 13 a,/,^, is from the Wabash cut-off, Illinois Upper Coal- 
Measures. I also have somewhat larger specimens, agreeing nearly with 
the latter, from the Coal-Measures near Atchison, Kansiis. The same 
form is likewise tbund in' the Lower Coal-Measures of Illinois. Accord- 
ing to Eichwald, however, 8. Bossictis occurs both in the Carboniferous 
and Permian rocks of Enssia. 

ScHizoDUS Wheeleri, Swallow, sp. 
PI. X, Fig. 1 a, h, c, d, (and c, /f ). 

Cmioardia f Wheeleri, SwaUow, 1862, Trans. St. Louis Acad'. Vol.% p. 9G. 
8mxodw8 6b9curu8, Geinitz, 1866, Carb. imd Dyas iu Nebraska, p. 20, Tab. I, Figs. 30 
and 31 ; (not Sowerby, 1821). 

Shell attaining a medium size, loiPgitudinall^' subovate, moderately 
ccmvex; anterior side wider than the other, and regularly rounded; 
posteriqr side narrowed, and obliquely truncated ; basal outline rather 
prominently rounded anteriorly, and straightened, or slightly sinuous be- 
tween the middle, and sharply rounded or subangular posterior basal 
eitaiemity ; dorsal margin straight, and sloping from the beaks to the. 
tmncated posterior edge ; beaks rather depressed (for a species ot this 

Sios), incurved, and placed about half-way between the middle and tlie 
nt, or perhaps nearer the middle ; posterior umbonal slope rather 
prominent, or usually forming a rather obtuse ridge near the i)osterior 
basal extremity ; surface with merely fine lines and obscure marks of 
growth. 

Professor Swallow's typical specimen of Cypricardiaf Wheeleri^ ac- 
oording to a tracing he permitted me to make from his drawing, meas- 
ures 1.15 inches in length, and 0.81 inch in height. 

* The other figare,21 h, is said not to be exactly correct, and besides may belonir tet 
another jpecies. 

H. Ex. 19 14 
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It is possible the shell described under the above name by Professor 
Swallow may be distinct from those figured by Professor Geiuitz, as the 
hinge and interior of the two cannot be comparetl ; yet the tracing of 
the S. Whcelcri^ as may be seen by Fig. 1 h of Plate X, is so nearly like 
Professor Geinitz's figures (one of which I have also copied on the same 
plate (Fig. 1 «), that I can scarcely doubt their identity. 

Figures 1 c, rf, of Plate X, represent the exterior and interior, liinge, &c. 
of a beautiful specimen, apparentlj^ of the same shell, from the Upper 
Coal-Measures of Adams County, Iowa, kindly loaned to mo by Dr. 
White, the Iowa State geologist. Figures 1 e and 1/of the same plate, 
represent an internal cast of a larger specimen, also loaned by Dr. White, 
from the Upper Coal-Measures of Union County, Iowa. Although the lat- 
ter is larger, aiid differs slightly from theoutline of Professor Geinitz'sfig- 
ures, if we make allowance for its larger size and for the fact of its be- 
ing an internal cast, I see no very satisfactory reason for regarding it 
iis a distinct species, though it may be so. At any rate, all of these 
four shells — that is, the typical S. Wlieeleri,, the one figured by Professor 
Geinitz, and the two from low^a — differ more decidedly from the published 
figures of S. obsourusj to which Professor Geinitz refers the Nebraska 
City specimens, than they do from each other. For instance, it will be 
observed that they all have the umbones less prominent and less ven- 
ti'icose than is represented in the published figures of 8. ohscurug; 
while they all, both in internal casts and testiferous specimens, present 
a straightness of the posterior dorsal slope, and a distinctly truncated 
outline of the anal margin, never yet represented, so far as I have been 
4iblo to see, in 8. ohscurtis. In most of these points of difference, it wiU 
be observed that these shells agree more nearly with a form figured by 
Professor King, under the name 8. 8chloth€imi, Geinitz, on Plate XV, 
Fig. 32 of his AlonograpH of the English Permian fossils. Professor Gei- 
nitz, however, thinks this specimen figured by Professor King does not 
belong to his 8. 8chlothehni. It certainly looks very unlike any of those 
figured by Professor Geinitz under that name in his work on the Ger- 
man Permian fossils, although the figures there given under the name 8. 
8chlothcimi represent at least three forms differing much more widely 
from each other than the Nebraska and Iowa shells differ from each 
other, or Xvom the typical 8. Wheelerl of Swallow. 

Until these snails can be better known, I have preferred to refer them, 
provisionally, to Professor Swallow's species, and at the same time to 
give figures of the several types,^o that others can have the means o( 
forming their own conclusions on these points. 

Locality and po&itian, — Professor Swallow's type of 8. Wheeleri is from 
the Upper Coal-Measures of Caldwell County, Missouri. The specimens 
fignred by Professor (jcinitz are from division C of the Nebraska City 
section : and those 1 have figured from Iowa came from Adams and 
Union Counties, where they w^ere found by Dr. White near the middle 
of the Upper Coal-Measures, associated with many of the same fo^sfls 
found in division C of Nebraska City. All of these forms also occur in 
the Coal-Measures of Illinois. 

ScHizoDUS, undt. 

PI. X, Fig. 2. , 

Of this form I have seen but a single specimen, consisting of ^ 
external cast of one valve. In its general outline it is decidedly nK^ 
like 8. obhcurus than that figured by Professor Geinitz under that naiD® 
from the same bed at Nebraska City ; and yet it seems to differ ficO>i 
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the latter, as well as from S. obscnrus^ in being more compressed. It 
will also, on comparison, be at once seen to differ from the other Nobraskii 
City specimens, as \fell as from those from Iowa, in having its umbones 
more elevated and its anterior ventral margin more deeply rounded in 
outline. Without other specimens for comparison, I would not be will- 
ing to refer it to S. obsctiruSj nor yet to name it as a new species. 

It is also worthy of note that the form under consideration is quite 
as nearly like one of the specimens figured by Professor Geinitz on Plate 
Xni of his work on the Permian fossils of Germany, imder the name 
8. Schlotheimi, though quite unlike the others. I mean his Figure 12 
of the plate referred to. Kot having access to his original description 
of the 8, Schlotheimi, I do not know which of the forms he has figured 
on the plate above cited is the type of that species. 

Locality and position. — Di\ision C of the ^N^ebraska City section. 

Genus MODIOLA, Lamarck. 

MoDiOLA? SUBELLIPTICA, Meek. 

PI. X, Fig. 5. 

CUdopkarua (Pleurophorus) occidentdliSf Geinitz, 18G6, Carb. und Dyas in Neb., p. 23, Tab. 

II, Fig. 6 : (not Pleurophorus occidentalis, M. and H., 1858). 
Ptevrophorua mibeltipticuSj Meek, 1867, Auv Jonr. Sci. and Arts, Vol. XLIV, now scries, 

p. 181. 

Shell narrow, subelliptical, rather convex, extremely thin, nsnally a 
little more than twice as long as high ; basal margin nearly straight, or 
sometimes veiy slightly convex or sinnons near the middle, rounding 
up at each extremity ; anterior margin narrowly rounded ; posterior 
extremity more compreJ^ed, and more broadly round, sometimes a little 
oblique above ; cardinal margin somewhat straightened along the mid- 
dle but rounding imperceptibly into the anterior and i)OSterior extrem- 
ities; beaks much depressed, or scarcely distinct from the cardinal mar- 
gin, moderately convex and placed very near the anterior margin, but 
not terminal ; umbonal slopes forminga very obscure narrow ridge, which 
extends, with a slight curve from each umbo, to the posterior basal 
margin. Surface marked with moderately distinct lines of growth, 
Trhieh on the posterior dorsal rigion above the umbonal j-idge, are crossed 
by very minute or microscopic radiating and rather distinctly divari- 
cating striae. 

Length of largest specimen seen,J..03 inches; height of same, 0.45 
inch ; convexity, about 0.25 inch. 

Professor Geinitz referred this species to Pleuropkorus occidentalism 
M. and W., but it is a widely distinct shell, differing greatly in having 
its beaks scarcely disthict from the cardinal margin, instead of promi- 
nent and nearly terminal. It also diffei*s in the outline of its dorsal 
margin, which is concave in P. occidentalis ; while the latter is a much 
thicker shell. Indeed, a careful examination of a good series of speci- 
mens, obtained from Nebraska City by Dr. Hayden's survey, since the 
publication of my review, in the American Journal of Sciences, of Pro- 
fessor Geinitz's work on the Nebraska fossils, has clearly satisli(»d me 
that this shell is not a Pleuropkorus at all, as its internal easts show no 
tracesof the posterior hinge teeth or internal ridgesof that genus. Its gen- 
eral form and divaricating minute radiating stria^, depressed' beaks, iJcc, 
seem to indicate alBnities to some of the sections of the genus Modiola^ 
thoQgh it may possibly be found to fall into the genus Cardiomorpha^ and 
We to take the name 0. stdfelliptica, or into itodiomorpJia and have to 
^ ndled M, sttbelliptica. 
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Locality cmd position, — ^Division C of the Nebraska City section ; also 
at a lower position in the Coal-Measure at Eiverside, three miles below 
Atchison, Kansas. 

Genus PLBUROPHORUS, King. 

Pleubophorus oblongus, Meek. 
PL X, Fig. 4 a, &, c. 

Pleuroplxcrus Pallasij Geinitz (pars), 1866, jCarb. und Dyas in Neb., Tab. II, Fig. 4 ; (not 
Modiola PaUasiy de Vern., V6Aby 

Shell small, longitudinally oblong, about twice as long as high, mod- 
erately convex, particularly along the umbonal slopes from the beaks 
to the posterior ba^al margin, but without any defined angle or ridge 
there; cardinal margin nearly straight, and subparallel to the baM, 
about equaling two-thirds the entire length of the valves; basal mar-, 
gin more or less distinctly sinuous near the middle, at the termination 
of a broad, oblique-impression or concavity extending jfrom the anterior 
side of the beaks under the umbonal slopes to the lower margin ; an- 
terior margin narrowly rounded below; posterior side much wider, 
rounded, or sometimes obliquely subtruncated above; beaks convex, very 
oblique, obtuse, located one-seventh to one-eighth the length of the 
valves behind the anterior extremity; surface with apparently only 
fine concentric marks of growth; muscular impressions faintly mailed; 
ridge behind the anterior one small ; posterior lateral tooth slender and 
elongated. 

Length of largest si)ecimen seen, 0.44 inch ; height, 0.24 inch ; con- 
vexity, about 0.14 inch. t 

Although this shell resembles in external characters some of the 
short varieties of the so-called PUurophorus Pallmiy from the Hussian 
Permian rocks, I cannot agree with Professor Geinitz in referring it to 
that species, because some of the internal casts before me show that the 
Nebraska shell has a distinct, elongated, linear posterior-lateral tooUL 
as we see in true Pleurophorus ; while the Eussian species is both figured 
and described as being "completely edentulous," and is consequently 
not a Pleurophorus^ but more probably a Cardiomorpha, In addition 
to this, our shell has a much straighter and proportionally longer hin^ 
is not, so far as yet known, so variable in form, and has its antenor 
muscular impression defined by a weaker and less oblique ridge. 

I am also compelled to differ with Professor Geinitz in regard to the 
identity of this and the form represented by his Fig. 3 of the same 
plate ; and as I have elsewhere stated, more decidedly, in regard to the 
latter being identical with the Bussian species Pallasij from which I 
believe it to differ generically. 

Locality and position, — Division C of the Nebraska City section. 

Pleurophorus occidentalis, M# & H. t 

PL X, Fig. 12. 

Pleurophorous ocqidentaliSf Meek & Hayden, 1858, Trans. Albany Inst., IV; 1864, 

Falffiont. Upper Missouri, p. 35, PI. I, Fig. 11 a.* 
CUdaphoroua Pallasiy Geinitz (pars), 1866, Carb. und Dyas in Neb., p. 23, PI. II. Fig. 3; 

(not Mytilue PalloH, do Vera., 1815). 

Internal cast small, njlrrow-oblong, moderately convex along the um- 
bonal slopes; basal and dorsal margins nearly straight and sub-parallel, 



♦ •I 



This figiiro is very imperfectly lithographed, the ontline of the base being made tM 
convex, and the anterior basal margin ascends too obliquely. 
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or convergiog slightly forward ; posterior side wider tliau the anterior, 
rather compressed, obliquely sub-truncated above and narrowly rounded 
below; anterior side very short and rounded; beaks very oblique, located 
almost c^rectly over the anterior extremity; posterior dorsal rep:ion, 
with three oblique radiating ridges, extending from behind the beaks to 
the anal margin, the lower one forming the umbonal ridge ; i)olow the 
latter traces of two or three much smaller radiating linear marks are 
seen ; impression of posterior lateral hinge tooth distinct along the car- 
dinal margin; internal ridge bounding the anterior muscular scar, well 
defined and ranging nearly verticiiUy. 

Length, about 0.46 inch; height, 0.24 inch. 

It is not without some doubts that 1 have referred this form, which 1 
only know from Professor Geinitz's figure of an internal cast (copied on 
PL X, Fig. 12), to P. occidenialiHj M. «& H., though strongly inclined to 
believe it the same. It is much more like that species than the ligure 
of it given in our Pjilajontology of the Ui>per Missouri would lead one 
to suppose, the error in the engraving giving the shell too much of a 
pointed appearance anteriofly. When allow^ance is made for this fault 
in the engraving, and it is borne in mind that Professor Geinitz's ligure 
rejiresents an internal cafit, and that the thickened shell in the region of 
the nmbones must have made the beaks look much more prominent tiiaii 
in the cast, it will be understood that the form imder consideration musr. 
have closely resembled P. occidentalUs. 

Whatever may be its relations to that shell, however, it seems to mc 
very clear that it must be widely distinct, as 1 have elsewiien^ shown, 
from the so-called Mytilus Fallamjde Verneuil, which, as ahvady stated, 
is both figured and described as a ^',completely edentulous" shell; wiiih* 
that under consideration^ as shown by the cast, has the long posterior 
lateral tooth, as well as the general physiognomy of true ricnrophoroua. 
In short, as suggested by Professor King, the so-called Mytihts Pallasi, 
has the hhige characters of (Jardiomorphu ; but whether a Canlioniorpha 
or not, it can scarcely be possible that it belongs to the same genus as • 
Uie shell under consideration. 

I s]^ould be much more inclined to think our shell identical with 
Pleuropkarus ecstafus, Brown, than with the M. Pallasi; for on com- 
parisoq with Professor King's figures of that species (Perm. Foss., 
England, Tab. XV, Figs. 13 and 14), they will be seen rc'n/ elosely to 
resemble it. 

Locality and position, — ^The typical specimens of P. occidentalis were 
from the Upper Coal-Me^rsures in Otoe City, Nebraska, opposite the 
northern boundary of Missouri. The specimen tigured by Professor 
Qeinitz, and copied on Plate X, was found in division B of the Nebraska 
City section. I have also seen the same shell from the Upper Coal- 
Measures of Illinois, at Grayville. 

Genus EDMONDIA, de Koninck. 
Edmondia replexa. Meek. 

PI. X, Fig. 6, a, 5; and PI. IV, Fig. 7.! 

Shell sub-elliptical, the length beingabout twice the height, moderatel\' 
convex in the umbonal and central regions, but without any dotin(»d 
anterior or posterior umbonal ridges 5 basal margin forming a broad. 
sem-ielliptic curve; anterior and posterior extremities subequally 
roanded ; dorsal margin somewhat straightened along the middle, but 
rounding into the extremities, without a defined escutcheon or lunule ; 
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beaks mach depressed, obtuse, and rising very little above the hinge 
margin, placed near half-way between the middle and the front; snr- 
faco with fine lines and small undulations of growth. (Hinge and in- 
terior unknown.) 

Length, O.GO inch ; height, 0.30 inch ; convexity, about 0.19 inch. 

Internal casts of this species show an impression near the hinge, be- 
hind the beaks, apparently made by a cartilage lamina, such as we see 
in the genus Edmondia^ to which I have provisionally referred it. At 
first I was inclined to think the depressed character of the beaks might 
be duo to some accident; but finding it to be constant in several exam- 
ples, showing no evidences of divstortion, I can but regard it as a nataral 
character of the shell, though this would not necessarily \iTove it to be- 
long to this genus. 

In all the specimens yet obtained the anterior margin above the middle 
seems to be slightly reflexed, as if the valves had been a little gaping 
there. 

Locality an^ position. — Division 0, and Morton's shaft, Nebraska City 

EdMONDIA ! GLABRA, Mcck. 

PL X, Fig. 7 a, h. 

Shell subelliptical, rather compressed, or moderately convex ; length 
about once and a half the height ; extremities rounded, the posterior a 
little wider than the other; basal margin semielliptic in outline; nm- 
bones rather obtuse, rising moderately abov^e the dorsal margin, and 
placed less than half- way forward from the middle toward thefront ; cardi* 
nal margins sloping very slightly from the beaks backward, and rounding 
imperceptibly into the posterior margin, declining more abruptly an- 
teriorly, with a slight excavation in front of the beaks, but without a 
defined lunule ; both valves without anterior or posterior umbonal ridge 
or escutcheon. Surface with faint lines and very obscure traces of 
stronger concentric marks of growth. 

Jjength, 0.G7 inch ; height, 0.45 inch ; convexity, about 0.20 inch^ A 
single imperfect specimen from the same locality and position, probably 
of this species, shows obscure rounded concentric undulations, and 
measures :^G0 inches in length, and about 1.10 inches in height. . 

All the specimens I have seen being casts of the exterior, giving no 
clew to the hinge and internal characters, it is only provisionally I have 
referred this species to Edmondia. I know of no species with which it 
may be confounded, unless it may be some of the forms briefly charac- 
terised, by Professor Swallow, under the names Cypricardia^ CardiniUj &c 
As near as I Ciin determine from his diagnoses, however, it seems to be 
distinct from all of these. 

Locality and position. — Division C of the Nebraska City section. 

Edmondia f Nebrascensis, Geinitz, sp. 

PI. X, Fig. 8 a, b. 

Astarte NchrascenaiSf Geinitz, 18C6, Carb. und Dyas in Nob., p. 16, Tab. 1, Fig. 25. ' 
? AsiartCj ftp., ib., Fig. 'Z7. 

Shell subovate, compressed, more or less rounded at the extremities; 
length nearly once and a half the height ; basal margin broadly semi- 
elliptic or semiovate in outline; dorsal margin sloping from the beakBi 
but more abruptly in front than behind, rounding into the extrcmitieB; 
beaks moderately prominent, and located somewhat in advance of tli^ 
middle. Surface marked by broad, rounded, rather regular concentric 
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arrows, separated by sharp, modenitely prominent concentric 'linear 
ridges, whicli sometimes show under a magniiler indications of being 
ninntely crenate ; impressions or furrows between the ridges, showing 
concentric strioe, which, by the aid of a lens, in a cross light, appear to 
^e crossed by tine, nearly obsolete radiating markings. 

Length of largest specimen seen, 1.35 inches ; height, 0.05 inch ; con- 
rexity, about 0.30 inch. 

It will be observed that our figure 8 b does not exactly agree in outline* 
irith that given by Professor Geinitz, and represents alarger shell. Hence 
[ am in some doubt whether or not it is the same. As it came i'roui the 
same locality and position, however, and agrees more nearly with liis 
dgure than any of the other specimens of this size obtained there, I have 
soncluded to refer it provisionally to that species. 

From the same bed, at the same locality, a number of sm<aller, more 
rounded si)ecimens with more nearly central beaks were obtained, ap- 
parently agi'ceing almost exactly, in their fuiTows and ridges, with that 
lescribed above. Fig. 8 a of PI. X represents one of these forms. It 
was probably from one of these that Professor Gcinitz's Fig. 27, of his' 
Fab. 1, was drawn, though that iigiu'c represents the bealvs more exactly 
central, and the hinge margin straighter, than any of our specimens. It 
s possible that these may all belong to the one species, A^cZ^rrr,sr6Vi.v/^; 
though I suspect them to be distinct, not merely from theditt'erences of 
3ize and form, but because I have not seen satisfactory evidences of 
;heir concentric ridges being minutely crenate, as in the larger, more 
dongated shell. Should these smaller, shorterindividuals prove <listinet, 
iiey may take the name Edmondia f Gciiiitzii. 

In regard to the generic relations .of these shells, it is proi)er to 
remark that Professor Geinitz only referred them provisionally to the 
genus Astarte^ and says he thinks they may belong either to Edmondia 
or Cardiomorpka. In this opinion I fully concur with him, as it is man- 
ifest that they are not true ABtarte, because they have the dorsal mar- 
gin behind the beaks, erect, and not inflected or excavated, and want 
the deeply impressed, shaii)ly defined lunnle of Astartc. They, more- 
over, seem to have been much thinner shells than we usually see in 
that genus. The absence of a deiined lunule and inflected dorsal mar- 
gin also septu'ates these shells from Astartella, some of the species of 
which they closely resemble in form and surface-markings. 

These shells seem to be related specifically to some of the forms de- 
seribed by Professor Swallow, under the names Cardinia^ Edmondia., 
Ojipricardia^ &c., and may possibly be identical with some/)f them, but 
80 far sis I have been able to determine from descriptions alone, they 
seem to be distinct. 

Locality and position. — Division C of the Nebraska City section. 

Edmondia subtruncata. Meek. 
PI. II, Fig. 7. 

Shell longitudinally oblong, being between one-third and one-fourth 
longer than high, moderately convex, the greatest convexity being near 
the middle ; posterior margin subtruncated, though convex in outline 
and rounding abruptly into the basal and cardinal margins ; base but 
slightly convex in outline along the middle, and rounding up rather more 
graidtially anteriorly than l>ehind ; anterior margin shoi't and narrowly 
rounded below, abruptly and obliquely truncated above ; dorsal margin 
iiearly straight and scarcely declining behind the beaks ; beaks rather 
depressed, convex, and placed nearer the anterior eird than the niic^ 
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Surface of cast marked with moderately distinct irregular nndnla* 
tions. 

Length, 1.33 inches; height, 0.95 inch ; convexity, about 0.50 inch. 

It is possible that this may be the form figured by Professor Greinitz 
on Plate I of his work on the Nebraska fossils, as Astarte gibbosa of Mc- 
Coy, though it is proportionally longer, being more oblong in outline, 
and less ventficose. Neither of these shells belong to the genus Astarte, 
however; they are probably Edmondm ov Cardiomorpfia, The identic 
of either of them with McCoy's species is exceediugly doubtful, how- 
ever. 

Locality and position, — Rock Bluff, Nebraska, Upper Coal-Measures; 
we also have it from a still lower position in the Coal-Measures at Atchi- 
son, Kansas, and, 1 believe 1 have seen it in the Illinois Lower Coal- 
Measures, though of this I am not quite sure. 

Edmondia Aspinwallensis, Meek. 
PI. IV, Fig. 2 a, b, c. 

Edmondia AspintcaUenais, Meek, 1871, Dr. Hayden^s Report of Geol. Survey Wyoming, 
p. 299. 

Shell longitudinally subovate, moderately convex, the greatest con- 
vexity being a little in advance of and above the middle ; base nearly 
s^mielliptic in outline ; posterior side rather narrowly rounded, or some- 
times very faintly subtruncate obliquely above ; dorsal margin nearly 
straight just behind the beaks, but very gradually declining with a 
slightly convex outline posteriorly ; anterior side quite short and de- 
cliuing very abruptly from the beaks above, and rounded below ; beaks 
rather depressed, incurved, and located nearer the anterior end than the 
middle. Surface of cast with moderately distinct, irre'gular concentric 
undulations; showing behind the beaks distinct imi)ressions of thQ car- 
tilage fulcra. 

Length, 1.45 inches; height, 1.03 inches; convexity, about 0.68 inch. 

This species resembles the last somewhat, but difters in being more 
ovate, instead of nearly oblong, owing to its narrower posterior extrem- 
ity, and more elevated beaks. Its undulations are also more obscure, 
and its beaks more pointed. 

Locality and position, — Aspinwall on the Missouri, in apparently a 
somewhat higher horizon than any of the beds exposed at Nebraska 
City. It also occurs at various horizons in the Coal-Measures of Illi- 
nois, and in the Lower Coal-Measures of West Virginia. 

Genus CHiENOMYA, M. ft;^ 

Cblenomya Leavenwortiiensis, M. & H. 

PI. II, Fig. 9. 

Allorisma LeaventcorthensiSf Meek & HaydcD, Dec'r, 1858, Proceed. Acad. Nat. Sci. Philad., 

p. 263. 
Chcsnomya LeavenwotihensiSj Meek, 1864, Palaeont. Upper Missouri, Part 1, p. 43, PI. II, 

Ficj. 1, a, 6, c. 

Of this curious shell, we have but a single fragment, consisting of 
the posterior, extremely widely gaping portion of the two valves united. 
The species is so peculiar, however, and so entirely unlike any other 
form knowii in these rocks, that it can scarcely be possible to confound it 
with any other shell. It shows the lines of growth, and smaU con- 
centric wrinkles, abruptly deflected parallel to the distinctly truncated 
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and widely gaping posterior margin, very clearly ; and even the radi- 
ating rows of minute grannies are well preserved on the lower half. 

Locality and position. — ^The specimen figured is from near the middle 
of the Bock Bli^ section of the Upper Coal-Measures. The species was 
originally described, from a dark argillaceous limestone of flio Coal- 
Messares, at nearly the level of the Missouri River, at Leavenworth, 
Kansas. It also occurs in the Coal-Measures of lowU, Missouri, and 
Illinois, being sometimes found below the middle of the series in the 
latter State. 

* Ohjenomya Minehaha,- Swallow, sp. 

PI. — , Fig. 13 a h. 

Alloriama t Mmehdha, Swallow, 1858, Trans. St. Louis. Acad. Sei., Vol. I, p. 193. 
Clumomya Minehaha^ Meek 6l Hayden, 1858, FalseoDt. Upp. Mo., p. 43. 

Shell rhomboidal in outline, very convex, distinctly less than twice as 
long as high; posterior truncation very oblique, and gaping nearly to 
the full breadth of the united valves, but without reflexed edges, dorsal 
margins comparatively short, concave in outline, and rather distinctly 
inflected ; basal margin forming a gentle curvov from the sub-anguhir 
posterior basal extremity forward, and obliquely ascending anteriorly to 
the very short abruptly rounded anterior end; beaks very oblique, 
depressed, incurved, and located nearly over the anterior extremity' ; 
posterior umbonal slopes prominently' rounded or sub-angular, ami 
extending obliquel^'^ backward and downward to the posterior basal angle. 
Sorfkee of cast showing obscure marks of growth parallel to the basal 
and truncated posterior margin, being nither abruptly flexed in crossing 
the umbonal ridge. 

Length, 1.58 inches; height at posterior end of hinge, 0.92 inch; con- 
vexity near the middle, 0.78 inch ; breadth of posterior gap, 0.56 inch. 

I am not entirely sure that this is Professor Swallow's species, though 
it agrees pretty well with his description, and almost exactly with a 
Imdng in my possession of one of Professor Swallow's drawings, under- 
stood by me to be from his type specimen. It will be distinguislied 
from, the last by its shorter and more rhombic form, more obliquely^trun- 
cated posterior margin, and shorter, narrower, and more oblique ante- 
rior. Perfect specimens would probably show the usual granulations o\ 
the surface. 

Locality and position. — ^The typical specimens described by Professor 
Swallow, were from the Middle Coal-Measure, at Lexington, Missouri. 
niat here described and figured on PI. II, was found in the Coal-Meas- 
ures, at Plattsmouth, Nebraska, in bed No. 2, of the section at that 
place : but it was inadvertently omitted, among the fossils mentioned in 
the Pfatt«month| section. • 

Genus ALLOBISMA, King. 
Allobisma (Sedgwicbxa) beflexa. Meek. 

PI. X, Fig. 15. 

Shell rather small, longitudinally subovate, rather convex in the 
central region ; nearly twice as long as high ; anterior margin rounded in 
outline; base forming a subelliptic curve, excepting that it is slightly 
smnons in advance of the middle ; posterior margin compressed, and 
ascending obliquely from the base nearly half-way up, and a little 
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straightened, or even slightly sinuous, in outline; above the middle, trun- 
cated obliquely forward and distinctly gaping or reflexed ; dorsal margin 
concave in outline behind the beaks, and rounding forward into the 
anterior border in front of them ; beaks depressed and placed near half- 
way between the middle and the front, with slight backward inclinatioD, 
somew,hat as in Nuculatia; posterior dorsal part of the valve.s com 
pressed, and provided with two obscure ridges nearly parallel with the 
cardinal edge, excepting that the lower, which is usually wider than the 
other, is more oblique. Surface ornamented with obscure lines of growth, 
and small, very regular concentric wrinkles, which become obsolete on 
the posterior dorsal portion of the valves, and quite distinct on all the 
more convex parts, where they curve parallel to the basal outline, being 
a little straightened, or even -very slightly arched, as they cross an ob^ 
scure, undelined concavity extending from near the beaks to the sinuous 
part of the base ; crossing the concentric marking, exceedingly small, or 
almost microscopic, rather distant radiating lines may also be seen 
under a strong magnifie'r ; on the anterior part of the valves, and near 
the beaks, these lines seem to be nearly or quite continuous, but on the 
posterior ventral portions they are seen to be composed of the usual 
minute granules. 

Length, 1.50 inches ; height about 0.55 inch ; convexity near 0.38 inch. 

This must be a very neat, pretty species, when found entire. It is 
remarkable for, its concave dorsal margin behind the beaks and its ab- 
ruptly gaping truncated posterior extremity. This gap, however, is 
entirely above the middle, and seems to have a somewhat upward direc- 
tion. In its gaping posterior, and some of its other characters, it resem- 
bles the genus Ghcenormjaj though its general physiognomy is difierent, 
being much more like that of Lyomia, Specifically, it is perhaps most 
nearly related to the shells described by Dr. Shumard from the Upper 
Coal-Measures of Kansas, under the names Leptodorntis Topekaensva apd 
L. 'granosus (Trans. St. Louis Acad. Sci., 1, pp. 207 and li08), though, 
as near as I can determine from descriptions alone, it must be clearly' 
distinct from both, on account ot its concave dorsal outline, want of a 
posterior umbonal ridge, and in its giiping posterior extremity, &c. 

It is quite probable that it was to this species that Professor Geinitz 
alludes, in connection with that I have described under the name A. 
Oeiniizii (which he referred to A, elegans), as being an intermediate 
connecting link between the A. Ocinitzii and A. ekgans. He was prob- 
baly led into this view by not leaving a sufliciently extensive series of the 
A. Oeinitzii for study ; otherwise he would certainly have seen that that 
little shell never attained more than one-fourth the size of this, and not 
only differs in general outline, and the absence of any traces of the dis- 
tinct regular concentric wrinkles of this species, but in the constant pos- 
session of a sharply defined posterior umbonal carina, of which there is no 
trace in.this shell. I probably must have seen altogether, at the locality 
and in the material collected, not less than one hundred specimens of A. 
Oeinit^Uj not one of which was even half as large as this, while they all 
possess the sharp carina, and show no tendency whatever to vary into 
the form or A, elegam. In short, it is remarkably constant in all of its 
characters, and perhaps the most strongly defined species in all of our 
rocks. 

Locality and position, — Division C of the ifebraska City section. It 
also occurs in both the upper and lower divisions of the Ooal-Measores 
of Illinois. 
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Allorisma (SEDawiOKiA) GBiNiTzn, Meek. 

PI. X, Fig. 16 a, h. 

Allorisma deganSy Geioitz, 1866, Carb. and Dyas in Neb., p. 13, Tab. 1, Fig. 21 ; (not of 

King, 1844). 
Gonitsii, Meek, 1867, Am. Jonr, Sci. and Art«, Vol. XLIV, now series, p. 170. 

Shell small, rather compressed, longitudinally subovate, abruptly nar- 
rowed from the beaks posteriorly ; iimbonal slopes distinctly carinate 
from the beaks to the- posterior basal angle j anterior side subtruncate, 
with an abrupt slope from the beaks obliquely forward above, and round- 
ing into the base below ; basal margin somewhat prominently rounded 
anteriorly, and neariy straight or faintly sinuous behind ; posterior end 
compressed, its margin abruptly truncated vertically, so as to mdke its 
upper and lower parts nearly rectangular ; cardinal margin sloping mth a 
sHghtly concave outline, from the beaks to the truncated posterior end ; 
beaks elevated, incurved, and placed about half-way between the mid- 
dle and the anterior extremity of the valves. Surface ornamented with 
numerous, minute, closely crowded granules, which, on the um bones and 
other parts of the valves in front of the angular umbonal slope, show a 
tendency to arrange themselves in radiating lines, which are crossed by 
more or less distinct lines of growth ; on the compressed corselet above 
and behind the umbonal carina, there are usually two or more obscure 
radiating ridges and furrows, crossed by moderately distinct, gmnular 
lines of growth, parallel to the truncated posterior margin. 

Length of the largest example seen in a fine series of specimens, 0.50 
inch; height of umboues in ditto, 0.30 inch; height of truncated posterior 
end same, 0.16 inch ; convexity, about 0.13 inch. 

This beautiful little shell was referred by Professor Geinitz to Allorisma 
eUga/ns of King, but I have no doubt whatever in regard to its being 
a clearly distinct species, our figure 16 a of PI. X, being the largest speci- 
men of a series of about ^ixty examples ; while A. elegans attains the 
size of figure 22 b of the same plate, copied for comparison from Profes- 
sor King's typical figure. It is also easy to see from this and Fig. 22 a 
of same plate, copied from another figure of A. elegans^ given by Proles- 
sor Geinitz in his Dyas (Tab. XII, Fig. 14ft) of a German specimen, that 
the form of our Nebraska shell is entirely different, so much so, indeed, 
as to suggest doubts whether it really belong to the same genus. In 
the first place it will be observed that our shell has its umbones and 
anterior ventral region much more prominent, and its posterior half 
more narrowed and abruptly truncated. Its umbonal ridge is likewise 
always distinctly carinate. 

Professor Geinitz noticed some of these differences, but thought them 
not of specific importance, because A. elegans is variable, particularly 
ill the umbonal angle, and he had seen a much larger specimen from 
Nebraska, with the umbonal ridge blunt. I can only say, however, that 
a series of about sixty specimens before me shows the Nebraska shell 
under consideration tb be exceedingly constant in all its characters : 
while none of these specimens I have seen exceed in size that reprcseutea 
by Fig. 16 a of Plate X. The last-described species, however, I'rom the 
same locality and position, is a larger somewhat similar shell, belonging 
to an entirely different species, with a rounded umbonal slope. This t 
suspect, as already suggested, is the one alluded to by Professor Geinitz. 

Locality and position, — Very common in division O at Nebraska City, 
to which horizon I at one time supposed it to be confined. More recently, 
however, I have seen specimens of this shell, presenting exac^7^ the same 
characters, from the Upper, Middle, and Lower Goal-Measures of Illinois. 
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Allobisma (Sedgytiokia!) subelegans, Meek. 

PL X, Fig. 14. 

Shell small, rather compressed, less than twice as long as high, g^ea^ 
est convexity near the middle, and in advance of it ; both extremities 
closed ; anterior margin rounded into the base from near the middle, 
nearly straight and sloping forward from the beaks above; posterior 
extremity obliquely subtruncated, but connecting with the base and 
cardinal margin, without any defined angle 5 car4inal margin inflected, 
nearly straight, and sloping slightly from the beaks ; base rathjer straight 
and subparallel to the hinge along the middle, but rounding up at the 
extremities^ beaks rather broad, moderately prominent, and i)laced a 
little in advance of the middle; umbonal region somewhat compressed 
along the middle ; posterior umbonal slopes moderately prominent, in 
consequence of the compression of the posterior dorsal region, but not 
carinated, nor even forming a defined ridge. Surface ornamented with 
concentric striae, and small undulations of growth, which are distinctly 
and regularly defined on the umbones and more convex portions of the 
valves, but become abruptly obsolete on the compressed postero-dorsal 
region ; extremely minute granules also cover the entire surface*, in very 
closely-crowded radiating rows. 

Length, 0.66 inch ; height, 0.32 inch ; convexity about 0.20 inch. 

This little shell is evidently allied to 4. elegans of King, indeed, much 
more so than the last, which has been identified by Professor Geinitz, 
with that species. After a critical comparison, however, with Professor 
King's figure and description of A. elegans^ as well as with those of Ger- 
man examples of the same published by Professor Geinitz, I do not 
feel warranted in identifying the form under consideration with that 
species. At any rate, it differs in having it« umbones wider, and placetl 
farther back, as well as more compressed, while its concentric undula- 
tions ai'e more strongly and regularly defined on its umbonal and central 
regions. In fact, it seems to me to be as much like young examx)les 
of a Carboniferous shell figured by Professor^ McCoy, in his British 
Palaeozoic Fossils, PI. 3 F, under the name Leptodomus variabilu^ par- 
ticularly his Figure 8, of the plate cited. 

That this shell is clearly distinct from the last is t^o obvious to require 
a careful comparison, especially when it is remembered that we have 
not less than fifty or sixty specimens of that shell, all agreeing with 
remarkable exactness with the figures given ; while of the form here 
under consideration but the single example figured was found among 
all the collections yet obtained. It may be well to remark, further, that 
in addition to the manifest differences of form, the species under con- 
sideration has its surface granules much more minute, being, in fact, 
almost invisible, except when looked for in a good light, with a strong 
magnifier ; while in the last they are visible, on well-preserved speci- 
mens, to gooil eyes without the aid of a magnifier of any kind. 

Locality and position. — Same as last. It also ocdors at various horizons 
in the Coal-Measures of Illinois. 

Allobisma (Sedgwickla.) geanosa, Shumard, sp. 

PI. II, Fig. 8. 

Lepiod<ymm granoaus; Shumard, 1858, Transxictioiis St. Louis Acad. Sci., Vol. 1, p. 207. 
Compare L, Topek^ienaiSi Shumard, 1858, ib., p. 208. 

Shell very thin, approaching an irregular, oblong form, the length 
being less than twice the height; very convex, the most gibbous part 
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being near the middle of the valves ; beaks prominent, incurved, some- 
what flattened on the outer side, and placed about half way between 
the middle and the front. Dorsal margin straight behind the beaks, 
and nearly parallel to the general outline»of the base, inflected so as to 
form a distinct, flattened, lanceolate, lunule-like area, bounded on each 
side by a well-defined, subangular ridge ; posterior side nearly or quite 
dosed, obliquely truncated, with sometimes a faint sinuosity near the 
middle; anterior side rather abruptly sloping forward, and straightened 
above, and rounding into the base below, near which it seems to be a 
litUe gaping I base somewhat straightened, or even a little sinuous in 
outline, just m firont of the middle, at the termination of a broad, very 
shallow concavity, extending a little obliquely downward and backward 
from die umbonal region ; behind this rather prominent, thence ascend- 
ing obliquely with a slightly convex outline, to the truncated posterior 
margin. Posterior umbonal slopes very prominently rounded above, 
and continued as a low undefined ridge, obliquely backward and 
downward ; posterior dorsal slope, a^ove the umbonal ridge, with an 
oblique, shallow, rounded sulcus, extending j^om the back part of the 
beaks to the middle of the truncated margin behind. Surface marked 
with fine lines of growth and small irregular concentric wrinkles, which 
latter are not defined on the posterior dorsal region above the umbonal 
ridge; crossing these are the usual radiating rows of minute granules. 

length, 2 inches ; height, 1.15 inches ; convexity, 1 inch. 

Dr. Shumard described two species^ L. granosus and L. Topekaensis^ 
and without figures to illustrate the dinereuces, I am left in some doubt 
which of his species this is, though it agrees best with the first. Both 
of these species belong to tlie same group as Alloriaima concava^ M. & 
H ; A. Oeinitzii^ Meek ; SanguinoUtes variabilis^ and S. costellatmj McCoy, 
and probably A. elegans^ King. They diflFer from the typical forms of 
the genus Allorisma, in presenting a peculiar Lyonsia-like physiogomy, 
and should probably form at least a distinct section of the genus, if not 
an entirely difierent genus. McCoy referred his species to Leptodimtia^ 
but I cannot think them congeneric with the type upon which he first 
proposed to found that group. To me they appear more nearly allied to 
the original typical form of his iSedgvoickia^ which latter name I am in- 
clined to retain for them, at least in a subgeneric sense. 

Locality and position. — ^The specSmen figured on Plate II was obtained 
at Bock Bluff, on the Missouri in the Upper Coal-Measures. Dr. Shu- 
mard's typical specimen was found in the same horizon, on Verdigris 
Biver, Kansas. 

Allorisma stjbouneata, M. & H. 
PL n, Fig. 10 a, b. 

Mlorwma n^KuneatOj Meek &, Hayden, Deer. 1858, Proceed. Acad. Kat. Sci. Pbilad., p. 

363; Pal»ont. Upp.jMo., 1864, Part 1, p. 37, PL 1, Fig. 10 a, h; Gemitz, 1866, 

Carb. and Dyas, p. 76. 
t ennformiSj Swallow, 1860, Trans. St. Lonis Acad. Soi., Vol. 11, p. 653. 

Shell attaining a large size, longitudinally elongated, or twice to three 
times as long as high, the proportional length increasing with age, great- 
est convexity a little in advance of the middle and in the umbonal region; 
cuneate and a little gaping behind, where the margin is more or less 
narrowly rounded in outline. Basal and dorsal mar^s nearly parallel, 
the latter being more or less concave in outline, or nearly straight, and 
inflected so as to form a lanceolate kind of false area, bounded by an 
obtuse ridge on each side, just outside of which there is a shallow nude- 
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fined salcas ; basal margin slightly convex, or somewhat straightened 
along the middle, and sometimes very faintly sinuous just under the 
beaks, rounding up more abruptly before than behind ; anterior margin 
very short, a little gaping and rather prominently rounded below; beaks 
convex, incurved, and placed near the anterior end, rather depressed, 
but rising moderately above tbe dorsal margin. Surface ornamented 
with fine stria) of growth, and well-defined concentric undulations 
usually most distinct and regular on the beaks and umbonal region. 

Length of largest specimen seen, 4.81 inches ; height from ventral to 
dorsal margin, near middle, 1.76 inches; convexity, 1.57 inch. 

This fine species has neither umbonal ridge nor lunule, properly speak- 
ing, though there is an undefined excavation in front of the beaks, and 
an obscure ridge extending from the back part of each beak to tlie pos- 
terior extremity of the hinge. Like perhaps all other species of this 
and several allied genera, this species, when well preserved, has its en- 
tire surface covered with granules. These granules are rather scatter- 
ing and, as usual, arranged in radiating rows; it is very rarely, how- 
ever, that specimens are found in a condition to show these delicate sur- 
face characters, since th^re are usually no traces of them on casts of ^e 
Shell. 

The typical specimens upon which this species was founded were 
rather imperfect, and the one figured in the Palajontology of the Upper 
Missouri (PI. 1, Fig. 10) has the posterior extremity broken away. The 
blank restoration of this wanting portion has the outline represented 
somewhat inaccurs^tely, so as to give an unnatural straightness to the 
hinge. I have also since ascertained that the sinus of the pallial line, 
which is exceedingly obscure and very rarely seen, is there represented 
rather too angular in outline. 

In many respects this species very closely resembles A. regularise King, 
as figured on PI. XIX, Fig. G, of the Geol. Eussia, Vol. II. Indeed, the 
resemblance is so close that at one time I was inclined to tliink they 
migAt possibly be the same. On comparison of the dorsal view, how- 
ever, as represented by our Figure 10a. PI. II, it will be seen that the 
inflected portion of its cardinal margin is much broader than in the 
Eussian species, so as to form a broad lanceolate excavation, instead of a 
mere linear depression. In addition to this, our shell has a ridge along 
the hinge, on each side of the depression alluded to, not seen in the 
Eussian shell. 

Although Professor Swallow's diagnosis of his A. ensiformis does not 
agree in all respects with the shell under consideration, I am inclined to 
think this and the obscurity of his description has arisen from the 
accidental omission by the printer of a part of the description. At any 
rate, I have not much doubt, from a tracing of his typical specimen be- 
fore me, that his shell and that under consideration are identical. It is 
rather longer in proportion to its height, and has its anterior extremity 
a little shorter than the specimen here figure(\, but a good series of 
specimens shows the species to vary in these respects. 

Locality and position. — Eock Bluff, where it is quite abundant in bed 
No. 9 (see section of that place)^ two and one-half miles southwest of 
Nebraska City ; Wyoming, &c., in beds referred by Professor Geinits 
and Prolessor Marcou to the Dyas; also at Leavenworth and Atchison, 
Kansas: Plattsmouth, Nebraska, and in short at numerous places in 
the Goal-Measurefe of the Western States. It is not uncommon in both 
the Upper and Lower Goal-Measures of Illinois. 
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Genus PROTHYRIS, Meek. 

Prothyris elegans, Meek. 

PI. X, Fig. 9 a, ft. 

FtaOiyriSj Meek, 1869, Proceed. Acad. Nat. Sci. Phila., .Inly, p. 172. 

' elegans, Meek, 1871, American Jour., Conchology, Vol. VII, p. 5, PI. 1, Fig. 3. 

Shell compressed, elongate- oblong, the length being about three and 
a half times the height ; ventral and dorsal margins straight or a little 
arched ; the latter with a faintly defined marginal furrow, below which 
there is usually an obscure ridge also parallel to the dorsal margin ; 
posterior extremity obliquely subtruncate, the most prominent part 
being below the middle ; beaks compressed, depressed, not distinct from 
tilie dorsal margin, and placed about one-eighth or one ninth the length 
of the valves behind the anterior extremity; notch of the anterior 
margin well defined, and extending about half w^ay up from the base, 
and near half the distance back from the front to the beaks ; ridge 
from the inner angle of the notch narrow, flat, and widening slightly 
from above ; anterior margin above the notch rounded, and having the 
appearance of a little flattened ear ; surface stri® nearly obsolete on 
the upper half of the valves, and more distinct on the ventral and antero- 
ventral regions. 

Length of largest specimen seen, 1.07 inches ; height, 0^33 inch ,• con- 
vexity, about 0.08 inch. 

The only other species of this genus known to me is from the lowest 
member of the Carboniferous system in Michigan and Ohio, known in 
the former State as the Marshall group, and in the latter as the Waverly 
group. This older species (P. Meeki of Winchell) is more convex, with 
the anterior ventral angle less sharply defined, and the posterior margin 
more sloping above. 

Locality and position. — Nebraska City, division C. It also occurs at 
different horizons in the Coal-Measures of Illinois. 

Genus SOLENOPSIS, McCoy. 

SOLENOPSIS SOLENO£DES, Geiuitz, Sp. 

PI. X, Fig. 3. 

CMophoru8 soIcHoides, Geinitz, 1866, Carb. und Dyas in Neb., p. 25, Tab. 11, Fig, 7. 

.Shell small, rather compressed, elongated, the length being about 
four times the height, narrowing posteriorly ; cardinal margin nearly 
straight, erect, less than the entire length of the valves, with a faint 
external compression or shallow furrow just below it; basal margin 
broadly convex in outline, the most prominent part being in advance 
of the middle; j)osterior extremity very narrow, and faintly subtrun- 
cate ; beaks much depressed and compressed, or scarcely distinct from 
the cardinal margin, placed within about one-eighth the entire length 
of the shell from the anterior extremity, and defined in front by a short 
vertical indentation ; anterior side narrowly rounded, or with the upper 
side sometimes faintly truncated, with slight slope from the little inden- 
tation forward ; surface with very fine, regular striae of growth, which 
are nearly or quite obsolete, excepting on the lower half of the valves. 

Length of one of the largest specimens, 0.00 inch ; height, 0.15 inch ; 
convexity, about 0.06 inch. 

I have not seen the hinge of this shell, but, from its external characters, 
I can scarcely doubt that it really belongs to the genus Solenopsls. All 
the specimens I have examined, show an indentation just in advance ot 
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the beaks, somewhat like that left on internal casts of Pleurophortu Iff 
the internal ridge ; bat so far as I have been able to see, there woaU 
seem to be no impressions of long posterior lateral teeth like those of 
that genus, left in the matrix. Casts of the exteriar, showing the finest 
lines of growth quite distinctly, indicate that the little indentation 
alluded to in front of the beaks must be impressed on the outside d 
the shell, though it doubtless also corresponds to an internal ridge. 

Compared with 8. minor^ Professor McCoy, the type of the gemis 
SolenopsiSy the form here under consideration, seems only to differ sp^ 
cifically in being more attenusited and less distinctly truncated poi^ 
riorly. Among American .species, it is most nearly related to Solm 
scalpri/onnis of Winchell, from the oldest division of the CarboniferooB 
system in this country. Professor Winchell's species is larger, however, 
and agrees more nearly in form with Professor McCoy's type. I think 
these shells are all congeneric. 

Locality and position. — Division C of the Nebraska City section. I 
have not seen it from any other locality or position in Nebraska, but it 
occurs in a lower position in the Coal-Measures of IlUnois. 

GASTEROPODA, Cuvier. 

Genus DENTALIUM, Linnaeus. 

Dentalium Meekianum, Geinitz. 

PI. XI, Fig. 16 a, ft. 

Dentalium IfeeJb'aniem, Geinitz, 1866, Carb. udcL Dyas in Neb., p. 13, Tab. 1, Fig. 20. 
Comparo I>. ingens^ de Kon., 1844, An. Foss., p. 317, PI. XXII, Fig. 2. 

I have preferred tx) copy Professor Geinitz's figure of this species to 
figuring the only Nebraska specimen I have seen of it, because the latter 
is distorted and does not show the surftice markings. From Professor 
Geinitz's figure, and the specimen alluded to, it is evident that the shdl 
varied from 0.60 to 0.75 inch in length ; is moderately curved, and increases 
rather rai)idly in size from the smaller to the larger end, the aperture 
being nearly or quite circular. His figure shows that it has no longi- 
tudinal stria}, and its lines of growth to be fine, moderately distinct, 
and passing very obliquely around, with at regular intervals, a deeper 
sulcus. These lines, and occasional deeper grooves, are represented in 
his figure, apparently as if they passed spirally around; this, however, 
is certainly incorrect. 

This species is evidently closely allied to.i). tw^en», de Kon., from the 
Carboniferous rocks of Belgium, from which it seems to ditteronly inits 
smaller size. 

Locality and position. — Nebraska City bed C, of the section at that 
place. It also occurs near the middle of the Coal-Measui-es of Illinois. 

G^nus BELLEROPHON, Monfort. 
Belleeophon oabbonabius. Cox. 
PI. IV, Fig. 16 ; PI. XI, 11, a, 6, c. 

Bdleraphon Uriif Norwood and Pratton, 1865, Jour. Acad. Nat. Sci. Philad., VoL ID, 
second series, p. 75, PI. IX, Fig. G a, ft, c / (not Fleming, 1828). 

carbonariuSj Cox, 1857, Kentucky Geol. Report, Vol. Ill, p. 562 : Dana's Man. 

GeoL, p. 349, Fig. 596. 

Blanetfanua, McCliesney, 1860, New Palajozoic Fossils, p. 60; and 1865, PI. 2, Pig. 5, 

illustrations of same. 

carhonanii^j (leinitz, 1866, Carb. und Dyas in Nebraska, p. 6, Tab. 1, Pig. 8. 



Shell globose, broadly rounded over the dorsum ; umbilical impres- 
sions very small or closed. Aperture transversely sublunate, mach 
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rider thau high, and strongly arched, bnt not expanding more rapidly 
han the nnlform increase in the size of the volationsj inner lip nearly 
wanting or little developed; onter lip moderately thick near the urn- 
lilicus on each side, bnt thinner between; sinns shallow and rounded, 
ts band obscure or scarcely visible on the costated part of the outer 
^horl, sometimes a little concave, or with, on each side, traces of a faintly 
narked ridge on the smooth part of the outer volution ; surface, ex- 
opting on the terminal half or third of the bo<ly whorl, ornamented with 
kboat eighteen to twenty-five simple, rather distinct., revolving raised 
lne« or co8t«e, some two or three of which are usually a little smaller 
md closer together.on the mesial band than the others, while a few of 
hese near the umbilicus on each side, just at the commencement 
»f the smooth pBLTt of the outer whorl, are broken up into little don- 
ated, oblique, node-like prominences ; lines of growth obsolete. 

l!i*ansverse and longitudinal diameters (of a medium-sized specimen), 
lach 0.56 inch. 

This shell is very nearly related to B. Urii of Fleming, and if it is 
K)sslb]e that some slight details in the ornamentAtion of that species have 
)een overlooked by those who have figured and described it, our shell 
nay possibly not be distinct. As remarked by Professor Cox and Pro- 
essor McChesney, the B. earbonarius differs h'om the published figures 
ind descriptions of B. Urii in ha>ing about thirteen to eighteen costse 
€88, and in having a few of those on each side of the outer whorl, as 
stated above, near the umbilicus, broken up into little oblique, elongated 
-idges or interupted lines. 

Locality and position, — ^This si>ecies is widely distributed and has a con- 
;iderable vertical range in the Coal-Measures of the West. . The speci- 
nen here figured on PI. XI, was collected from division C of the section 
»t Nebraska City, included by Professons Marcon and Geinitz in their 
Jpper Dyas. We also have it from Mr. Morton's shaft, near Nebraska 
^ity, and from division B at that place, as well as firom two miles and 
hiee- fourths west of Nebraska City, and numerous other places in 
Nebraska, at different horizons in the Coal-Measures. In Iowa, Kansas, 
lissouri, Illinois, Kentucky, and portions of Southwestern Indiana, it is 

common Coal-Measure species. I have also identified it from the 
K>wer Coal-Measures of West Virginia, among collections sent by F1*o- 
sjss^r J. J. Stevenson, of Morgan town. 

Belleeophon Montfortianus, N. & P. 
PI. XI, Fig. 15 ; and 12! 

^Uenpkan Montfortianus, Norwood <& Pratten, 1855, Jour. Acad. Nat. Sci.. Pbilad., Vol. 
Ill, sec. Bcr., p. 74, PI. IX, Fig. 5 a, by c; Geinitz, 186G, Carb. and Dyas in Neb., 
p. 8, Tab. 1, Fig. 13. 

Shell with inner volutions comparatively small ; outer one greatly ex- 
panded at the ai>erture, both in length and breadth ; umbilicus very 
^taiW or closed; aperture large and transversely reniform ; sinus of lip 
harrow and moderately deep, its band narrow, well defined, and a little 
^i«ed in the middle ot' a rather deep, wide sulcus; outer lip thin and 
'itmnded in outline on each side- of the sinus, but more or less thickened 
pear the umbilicus j inner lip callous, particularly in the middle, where 
it often swells out in the form of a large prominent node in old speci- 
mens; surface beautifully ornamented with two set.s of raised longitudi- 
iml Unes, t^e larger being usually with several of the smaller between ; 
crossing all of these, there are iiumerons, much more regular, crowd 
very fine strisB, which cur\'e gracefully as they cross the dors'** ~ 

H. Ex. 19 16 
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oil the expanded portion of the outer volntion, the larger longitadinaL 
Hues increase in size, and become more spread out; that portion of the 
bo4l.v vohition not expanded, and the inner whorls are also ornamented 
by large, somewhat interrupted transverse ridges, extending from near 
the dorsal band to the umbilical region on each side ; the finer markings 
already mentioned being defined on these ridges as on other parts of the 
surface. 

Our specimens are too much broken and distorted to afford accurate 
measurements. One, however, shows that the aperture was not lew 
than 1.13 inches in breadth, while the body whorl, just at the com- 
mencement of the expansion, is not more than 0.45^ inch across in the 
same direction. 

This beautiful species is remarkable for the great expansion of its 
aperture in proportion to the size of the inner whorls composing the 
body of the shell. It is very rarely the case that specimens are found 
with the expanded part of the outer volution entire, and it was doubt- 
less from this reason that my friends Norwood and Pratten supposed 
the lip to be probably without the usual dorsal sinus, not having seen 
any specimens with the lip entire. 

The figure I have given was drawn from an artificial cast made in a 
mould left in the fine clay matrix, so sharply defined as to show the most 
minute surface-markings. 1 also have before me several natural casts 
of the body part of the shell, more or less distorted, such as that figured 
by Professor G^initz. From all of these specimens I am inclined to 
suspect that the enlarged figure, 14, given by Professor Geinitz on 
plate, 1, of his Garb. undDyas (Fig. 12 of our PI. XI), of the expanded 
part of a shell he refers to Belleropluyn irvterlineatus^ Portlock, may be- 
long to the species under consideration. It certainly agrees well with 
the expanded portion of B, ilontfortmnm in surface-markings, that 
part of this species being entirely destitute of the large transverse 
ridges seen on other paits of the shell ; while the longitudinal lines or 
costiB spread out there and always show from two to three or four finer 
lines between each two of the larger, which are here increased in size. 
His si)ecimen evidentl}' has the margin of the lip broken away so as not 
to show the sinus. 

Locality and j)08ition. — ^The specimen figured, and some seven or eight 
other imperfect examples, were obtained from bed O of the Nebrarta 
City section, at that place. It also occurs there in bed B, and at nu- 
merous other places in IJebra«ka, Kansas, Iowa, Missouri, Illinois, &c» 
at various positions in the Coal-Measures. Professor Stevenson also 
found it associated with the last in the Lower Coal-Measures of West 
Virginia. 

Bellerophon Maecouianus, Geinitz. 

PI. IV, Fig. 17 ; and pi. XI, Fig. 13 a, 6. 

Bellerophon Marcouianus, Geinitz, 186C, Carb. und Dyas in Neb., p. 7, Tab. 1, Fig. 12. 

The specimens of this speeies yet known, either in the collections no^ 
under investigation or among those obtained by Professor Marcoa, 
are too imperfect to give a correct idea of its characters. It is e\ideutly, 
however, one of those rapidly expanding species, with a very small body 
and a greatly dilated montli, like B, Montfortianus and B. peixarimt^^ 
Conrad. Yet it differs from these distinctly, in having no transversa 
ridges or nodes, and in being marked witli exceedingly fine, regular* 
longitndinal striie. It also shows very minute lines of growth, which, ''' 
crossing the band, bend backward so as to indicate a rather shallot 
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OS. The band forms a moderately prominent ridge, which, however, 
not 80 abruptly raised, nor so roaghened by the crossing of the marks 
growth, in the specimens I have seen, as in that fignred by Professor 
dnitz. The longitadinal lines are extremely minnte, and closely 
>wded on the band ; and the nmbUicus seems to be open. 
Specimens with the lip entire may have attained a diameter of one 
*. 

Locality and position. — ^Nebraska City, division 0,of the section seen at 
\t place; likewise from Morton's shaft one mile and three-fonrths west 
there. Internal casts of a form probably identical with this also oe- 
p in the -Upper Goal-Measores of Union County, Iowa, and at the same 
rizon in Kansas. It likewise occurs in the Coal-Measures of Illinois ; 
d I think I have seen imperfect specimens of it among Professor Ste- 
QS^B collections from the Lower Coal-Measures of West Virginia. 

Bellebophon pebcarinatus, Conrad. 

PI. XI, Fig. 14. 

Urophon percarinatuSf Conrad, 1842, Joar. Acad. Kat. Sci., Philad., Vol. Vlll, PI. IG, 
Fig. 5; Norwood & Pratten, 1854, Joar. Acad. Nat. ISci., Pliilad., Vol. Ill, new 
series, p. 74, Pi. IX, Fig. 4. 

3f this species we have but a single distorted fragment, though it is 
ite sufficient to show its identity with the shell from the Illinois Conl- 
iasnre, and the same horizon at other western localities, usually re- 
red to Mr. Conrad's B. percarinatus, Mr. Conrad's speeies was origi- 
Uy described from Western Pennsylvania, where it was found associated 
th Pleurot<ymaria aphwrulata and P. tabulata^ Conrad, which are also 
nmon in Illinois, Missouri, Iowa, &c. Mr. Conrad^s type specimen was 
3bably distorted by lateral pressure, so as to make its mesial ridge 
>re prominent than is natural in the western specimens. At any rate, I 
inot think this a specific difference, since specimens from West Vir- 
lia agree well in this character with those found farther westward. 
^8 known in the West, the shell under consideration is of medium, or 
^heor above medium size, expands very rapidly at the aperture, which 
jms to have been much like that of B. Montfortianus, N. & P. Its 
ibilicus is closed by the rapid expansion of the body wnorl; while its 
rsal side, which is somewhat rounded, has three longitudinal nodose 
Iges, the middle one of which is the most prominent, the nodes being 
the points where a series of transverse costse, or ridges, cross over 
B dorsum from one umbilicus to the other. It seems to be otherwise 
\j marked by small lines of growth. 

Locality and position. — The specimen figured on PI. XI, Fig. 14, is from 
rision of the IS^ebraska City section. We also have it froiu Brown- 
Ue on the Missouri. The specimen figured by Norwood & Pratten is 
>m the Upper Coal-Measures at Gray ville, Illinois. It occurs at other 
calities in the same position in Illinois, Iowa, Missouri, &c. ; also in 
te Lower Coal-Measures of West Virginia. 

Genus PLATYCERAS, Conrad. 

Platycebas Nkbrasgensis, Meek. 

« 

PI. IV, Fig. 15 a, 6. 

Shell rather small, very obliquely elongate-conical, and strongly 
orred } apex free, oblique, somewhat obtusely pointed, curved and 
visted to the right (looking at the shell with the apex beliiuil) ; apei- 
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tare sabcircoIiBMr or oval ; lip thin and sharp, broadly sinnons nearly 
under the apex on the concave side, and Bometimes provided with five 
or six smaller sinuses around the remaining sides ; surface with more 
or less distinct marks of growth, usually strongly undulated parallel to 
the sinuses, and inequalities of the lip. 

Length, 0.88 inch } breadth, 0.5G inch. 

This species resembles more or less nearly several of those described 
from dimrent horizons in the Western States, but after a critical com- 
parison I have been unable to identify it with any of them. 

Locality and position, — From a shaft one mile and three-fourths west 
of the Nebraska City landing. It also occurs near the middle of the 
Illinois Coal-Measures. 

Genus MAGBOGHEILUS, Phillips. 

MAOBOGHEILirS INTEBOALABIS, VUr. PULCHELLITS, M. & W. 

PL VI, Fig. 8. * 

MacrocheiUu intertaiaria. Meek & Wortben, 1860| Proceed. Acad. Nat. Sol. Philad., p. 467; 

1866, GeoL Rep. lU., Vol. H, p. 371, PL 31, Fig. 6 o 6. 
pulehahu, M. & H., 1860, ib. 

This shell agrees closely with certain forms of M. interoalaris^ M. is 
W., from the Upper Coal-Measures of Illinois, particularly with the form 
we at one time proposed to call M. pulchelluSj which differs mainly from 
the typical intercalaris in having its spire a little more elevated, and its 
whorls slightly more convex. This, however, I do not now regard as a 
specific difference. 

Locality and position. — ^Two miles and three-fourths southwest of S'e- 
braska City. An imperfect cast of apparently a larger individual of 
the same species was also found at near the same horizon one mile and 
three-fourths west of Nebraska City, at Hon. J. S. Morton's place. The 
original typical specimens were found in the Upper Coal-Measures at 
Springfield, niinois. I have also seen the same shell in a small collection 
belonging to Dr. B. P. Stevens, from near Pittsburg, Pennsvlvania. I 
believe I have idso seen it among the Lower Coal-Measure fossils from 
West Virginia- 

Genus ORTHONBMA, M. & W, 

Obthonema subt^sniata, Geinitz, sp. 
PI. XI, Fig. 10. 

Murchisania Mil»t{9ituito, Geinitz, 1866, Carb. und Dyas in Nebraska, p. 13, Tab. 1, Fig. 18. 
Orthonema iubkmiaia, Meek, 1867, Am. Jour. 8cL ^ Attt, Vol. XLIY, seoond soxiea, d. 
178. 

Although I have had an opportunity, through the politeness of Dr. 
White, to exsunino a fine Specimen of this neat little shell, from the same 
horizon in Western Iowa, I have yet only seen imperfect fragments of it 
from Nebraska City ; consequently I have preferred to give a copy 
of Professor Geinitz's figure, which appears to be an accurate repre- 
sentation of a perfect specimen. From this it may be seen to be a vetj 
small, elongate-conical, rather symmetrical shell, composed of eight or 
nine compactly wound, moderately convex whorls, the body one of which Is 
ornamented with three, and those of the spire with each two, revolving 
linear cost» or ridges. The immediate apex is a little obtuse, the su- 
ture well defined, and the lines of growth* minntCi or scarcely viaiUe 
without the aid of a magnifier. 
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Professor Geinitz refers tbia little shell to the genas Murchisoniay but 
I have elsewhere shown that it possesses neither the labial sinus nor the 
revolving band of that genus, but that it belongs to the genus Ortho- 
nema of Meek and Worthen. It is not generally the case that fossil 
shells of this, or even larger sizes, are found with the lip sufficiently well 
preserved and exposed to show whether it was provided with a siuus or 
not ; but where the lines of growth can be seen, even by the aid of a 
magnifier, they enable us at once to decide this question, for in the ge- 
nera Murckisonia^ Fleurotomaria^ and other similar types, these lines 
always show a curve corresponding to the outline of the sinus. On ex- 
amining the specimen of this species, loaned to me' by Dr. White, under 
a lens in a cross-light, I could see that the minute lines of growth show no 
such curve whatever, and that there is no spiral band corresponding to 
that seen in Murchisonia, Several species of this genus from the Goal- 
Measures of Illinois are also clearly without any traces of either sinus 
or revolving band. 

Specifically, this shell seems to be somewhat related to 0. conica of 
Meek and Worthen (Proceed. Acad. Nat. Sci. Philad.. July, 1866, p. 270), 
firom the Ooal-Measures of Illinois. It is readily aistiuguished, how- 
ever, by its more convex whorls, deeper suture, distinct revolving cos- 
ts, and the absence of a prominent angle around the base of the body 
whorl. 

LocdLity and posiUan, — ^Nebraska City, from bed C of the section at 
that place ; also found by Dr. White at near the same horizon in West- 
em Iowa. 

Genus AGUS, Loven. 

AoLis SwALLOViANA, Geinitz, sp. 

PI. XI, Fig. 7 a, ft. 

f)KrbmdOa(LoMmmM) SwdlUfwianaf Geinitz, 1866, Garb. und Dyas in Nebnwka, p. 5, Tab 

1, Ilg. 19. 
Compmn H^irrUella f f 8UxenBana, Meek and Worthen, 1866, lU. Report, Vol. II, p. 382. PI. 

S7, Fiff. 8 : also, Acli9 minuta, Stevens, 1858, Am. Jonr. Sci., Vol. XXV, p. 969; 

and Murckimmia minitna, Swallow, Trans. St. Louis Acad., Vol. I, p. 203. 

Shell very small, subterete ; volutions about seven, increasing very 
gradually in size; last one not larger in proportion to the gradual in- 
crease in the -sice of the shell than the others, all with a slightly flat- 
tened, outward sloping space just below the suture; surface below 
the flattened upper sloping space ornamented with comparatively dis- 
tinet revolving lines, of which some five or six may be counted on the 
body whorl, and three or four on each of those of the spire; lines of 
growth very fine, and distinctly sigmoid. 
\ Length, 0.15 inch ; breadth, about 0.07 inch : angle of spire, about 20^. 

I have some doubts in regard to the little snell represented by Fig. 7 
•being spedflcally identical with the form figured by Professor Geinitz, 
rinoe his figure represents the volutions as increasing more rapidly in 
rise, so as to make the angle of the spire near 10^ greater. It also rep- 
jmentB the body whorl as being more produced below, and shows one 
or two more of the revolving lines on each of the volutions of the spire. 
In its general appearance it is more like the Turritella f t Si^vensanaj M. 
ft W., though its spire is less attenuate, while its whorls are less nume- 
itiiM, and marked by a smaller number of revolving lines. Supposing 
PiofSssiior Gteinitz's figure to be exact, I should think the form it repre- 
sentSi that represented by our figure 7 a ; and the other described ttQ.t^ 
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the Ooal-Measares of Illinois, may [lossifbly belong to three distinct 
species. The great difficulty, however, of presenting enlarged figures at 
such small univalves with absolute exactness, is such as to leave doubts 
on this point, where we have not the means of making direct compari* 
sons of specimens. 

I am also in great doubt in regard to the generic affinities of these 
little shells, and have elsewhere shown that they cannot be property 
referred to the recent genus Turhonilla^ on a<x50unt of their distinci 
revolving lines.* The revolving markings are also equally an objection 
to placing them in the genus Loxonema. It is very probable that thoy 
will bo found to belong to an undescribed genus, when the ax)ertui*e, lip, 
columella, &c., can be seen. The group is evidently represented by two 
or more species in the Coal-Measures of Illinois, one of which was 
described as an Aclis by Dr. Stevens some twelve or thirteen years sinee, 
and I even think it ver^' probable that at least the form represented by 
our figure 7 a may be the same si>ecies described by Dr. Stevens. At 
any rate, it agrees with an Illinois s])ecimen that was identified with hia 
species, on comparison by a competent observer with his typical speci- 
men ; yet Dr. Stevens distinctly states that bis species has twelve of the 
revolving lines. 

Locality and position. — ^Nebraska City, bed O 6f the section taken 
there. 

Genus STRAP AROLLUS, Montfort. 

STRAPAEOLLUS (EuOMPnALUS) RUGOSUS, Hall. 

PL VI, Fig. 5a,b; and PL XI, Fig. 4 a, b. 

Euomplialm rugotuB^ HaU, 1858, Iowa Geol. Report, Vol I, Part II, p. 722, PI. XXIX, R^ 

14 a, &, c; (not E, nigosns, Sowerby, 1847). 
Sei'pula {Spirorbis) planorbiteSj Geiuitz, 18G6, Carb. und Dyas in Nebraska, p. T5, Tab. 1| 

f. 6 ; (not of MUnst^r). 

Shell small, i)lanorbicular, with upper side coneave (viewing it Hi 
dextral), and the lower nearly flat, or slightly concave ; sometimes with 
lK)th sides nearly equally concave ; volutions four or five, increasing 
rather gradually'in size, not embracing, and all exposed both above 
and below ; all obliquely flattened on the periphery with a narrow ridge 
or angle around the lower edge, and flattened below ; while on the nppei; 
side they slope rather abruptly inward from another angle around the 
upper outer edge, thus giving an irregular subquadrangular outline to 
the transverse section; aperture subcircular or a little oval within; 
surface with rather strong marks of growth that impart a rough, or 
sometimes slightly nodular appearance, to the ridge or angle around the 
lower outer edge of the periphery. 

Breadth of a medium-sized specimen, 0.54 inch; thickness or height 
of same, 0.16 inch. Specimens are sometimes found, however, of donble 
these dimensions. 

As in many other cases, I am compelled to differ with Professor 
Geinitz, not only in regai'd to this sheU being identical with Spirorbif 
2)l^norMt€9 of the Europian Permian, but in regard to its being a Spiroriif 
at all. On the contrary, it appears to me to be a moUnsk, very dofl^ 
allied to EiwmplialuSj if not really belonging to that group. The reasons 
for this opinion are, that, although a very common and widely cU^tribotfiA 
shell in our Goal-Measures (being often so abundant that hnndredlff. 
specimens may be picked up sometimes in an hour or.fip ^^% b tiw^ 

• Am. Jour. Sci. and Arts, Vol. XLIV, p. 171, 18W. 
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ocality), not a single one has ever been foand, so far as known to the 
vriter, attached by the growth of the shell to any foreign body. Nor 
lavo I ever seen, among thousands of specimens, a single one showing 
in J scar or mark of adhesion on either side. In addition to this, we 
low know, from the same horizon in Illinois, several allied species that 
ID one would think of placing in any other genus, some of which are 
learly as large a^ E. pentangidatusj and really counect the form under 
M>nHideration generically with that shell almost beyond doubt. 

In order that this shell may be more readily compared with Spirorbis 
}lanorbiteSj as illustrated by Professor Geinitz in his large work on the 
German Permian fossils, I have copied his figures on our plate YI. By 
comparing these figures widi those of the shell under consideration the 
lifTerences of form will be at once apparent, especially on comparing our 
igares 5 a, &, of the American shell with Fig. IG, a ft o d, copied from the. 
Bnropean form. From these it will be seen that instead of having the 
lorsal or outer side of its whorls obliquely flatt^^ned, as in the Ameri- 
can shell, these figures show it to be narrowly rounded or subangular 
u the middle, and the whole outline of the transverse sectiou of the 
i^horls entirely different, while our shell is remarkably constant in this 
md nearly all of its characters. If required to select from the known 
Buropean species the form most nearly allied to our shell, I would at 
)nce compare it with Euomyihalua quadratus of McCoy, from the Carbon- 
ferous rocks of Ireland. By a glance at our figure i7, representing the 
ast-mentioned species, it will be seen to be really nearly allied to 
:he form under consideration, but still distinct specifically. 

Professor Geinitz cites Spirorbis pertnianus and S. helix of King (see 
)ur figures 15 a, fc, same plate, after Professor King) as synonyms of 
S. planorbiteSj which would make these, according to his views, also the 
same as that here described. To me, however, the last-mentioned forms 
seem to be clearly distinct, not only from the American form, but from 
:he German specimens figured by Professor Geinitz as 8. planorbiteSj 
though the foreign species both doubtless belong to the genus Spirorbis. 

Locality and position. — The specimens figured on PI. XI came from 
livision C of the Nebraska City section, at that place. That represented 
yn PI. VI was found in di\ision B of the same locality. We also found 
it at Bock Bluff and Aspinwall, on the Missouri, as well as at Ce^ar 
Bloff. • It is common in the Goal-Measures of Kansas, Missouri, Iowa, 
uid Illinois^ being found both in the Upper and Lower Coal-Measures 
3f the latter State, and it likewise occurs in the Lower Coal-Measures 
Df West Virginia. It may also have been this species that Conrad de- 
scribed long back, from tiie Coal-Measures of Western Pennsylvania, 
ander the name Inaohus catiltoides. as it resembles his figure nearly, 
though it does not agree so well with his description. 

Genus PLBUEOTOMAEIA, Defrance. 

Pleurotomaria Hatdeniana, Geinitz. 

PI. XI, Fig. 6. 

^Uwmkmarki HaytUmoHOf Geinitz, 1866, Garb, and Dyas in Neb., p. 11, Tab. Fig. 15. 

Of this little shell I have seen but a single specimen, and in endea- 
voring to clear it of the adhering matrix, it was broken to fragments. 
I have, therefore, no means of characterizing it, and merely reproduce 
Pressor Oeinitz's figure. 

Locality and poHti<kn. — ^Division G of the Nebraska Gity section. 



I 



232 UNITED STATES GEOLOGICAL SUBYET OF 

Fleubotobcabia pebhttmebosa, Meek. 

PL IV. Fig. 13 a, 6. 

Shell snbbvate, not nmbilicate ; spire and aperture of nearly eapal 
length ; volutions about five and a half, increasing rather rapidly in sue 
firom the apex, last one comparatively large, and somewhat produced 
below, all convex, distinctly angular and shouldered, with a shallow, 
revolving impression on the outer vertical side just below the shoulder; 
npi>er side flattened and sloping a little outward from the suture to Uie 
nearly rectangular shoulder; suture well defined by the convexity of the 
whorls, but not channeled ; aperture rather large, oval or a little higher 
than wide, rather narrowly rounded below, and somewhat angular on the 
upper outer side at the termination of the shoulder of the body whori; 
sinus of the lip shallow and comparatively wide, placed just above tlie 
termination of the shoulder ; its revolving band obscure, being neither 
impressed, raised, nor bounded by lines, extending from the sinus d 
the lip around the outer margin of the upper sloping flattened side of 
the whorls, near the angle; surface usually appearing nearly smootb, 
but showing small lines of growth under a magnifier, and a few obscure 
coarser revolving lines below the shoulder on the body whorl. 

Length of largest specimen seen, 0.68 inch ; breadth of same, 0.50 inch; 
angle of spire, 57° lo 65o. 

I am not aoquainied with any species very closely allied to this, those 
most nearly resembling it in form being marked by more distinct revolv- 
ing lines. « Its most obvious characters are its nearly smooth surflsioe, 
obscurely defined labial sinus and revolving band, with very distinctly 
shouldered whorls. 

Locality and position. — One mile and three-fourths west of NebradA 
City, from a shaft sunk on Hon. J. Sterling Morton's place ; also quite 
abudant at Bulo, Kansas, in Upper Goal-Measures. It also occurs in 
the Goal-Measures of Illinois. 

Pleubotomabia inobnata, Meek. 

PI. IV, Fig. 14. 

Shell elongate, subovate, not umbilicate; spire elevated, conical, 
nearly twice as high as the aperture; volutions seven, increasing 
gradually in size, very convex and rounded, with a faint angle a little 
above the middle, which becomes more distinct on the upper turns; 
last one not much enlarged, nor extended much below ; suture well 
defined by the convexity of the whorls ; aperture oval, being a little- 
longer than wide ; sinus of the lip broad, shallow, and placed just 
above the angle, fh)m which point its fiat spiral band revolves immedi- 
diately above the angle on all the whorls, without being elevated or de 
pressed above the surface, or otherwise strongly defined; surface 
marked with fine, moderately distinct lines of growth, and very 
obscure traces of a few revolving lines below the angle of the whorls. 
Length, 0.73 inch ; breadth, 0.41 inch ; angle of spire, about 45^ 
I am not acquainted with any species very closely allied to this. In 
some respects it is related to the last ; particularly in ha\ning but 
very faint traces of revolving markings, and in the position of its sinus 
and baud just above the angle of its whorls, as well as in the shallow- 
ness of its sinus, and the obscurity of its band. It will be at onoe dia- 
tinffuished, however, by its more slender form, more rounded whorl8| 
and their much more obscui^e angle, which becomes nearly obsolete on 
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tbe body volution. It is a rather slender elongated form for a species 
of this genus, thus approaching the genus Murchisania, 

Locality and poiition. — ^From Mr. Morton's shaft, one mile and 
three-fourths west of Nebraska City, where it was found associated 
with the last, in a bed of day. 

PLEUBOTOBCABIA OBATYILLENSISy K & P. 

PI. XI, Fig. 9. 

Fkmn^Umaria OroyriUeiMM, Norwood Sl Fratten, 1856, Jour. Acad. Nat Sci., Phliad., 
VoL Illy sooond series, p. 75, Fl. IX, Fig. 7 ; Geiidts, 1866, Garbonform. uiid Dyas 
in Nebraska^ p. 9, Tab. I, Fig. 9. 

'Sot having succeeded in finding specimens of the shell figured by 
Professor Geinitz under this name, at any of the Nebraska localities, I 
have merely reproduced his figure. In size, form, and general appear- 
BUice, as well as in the nature and position of its spiral band, it agrees 
well with authentic examples of P. GhrayvilleimSj now before me from 
the Ck>al-Measures of Illinois. In one respect, however, if carefully 
drawn, it would seem to differ slightly ; that is, in having its revolv- 
ing strisB of uniform size, instead of consisting of a series of rather 
distant larger ones, with from about two to four very small ones 
between each two of the former. This, however, is a character iu 
which shells of this kind often vary, and one that might be overlooke<l 
in specimens not showing the surface-marking very clearly. 

Locality and position. — ^Nebraska Gity, from the upper i>art of division 
of the section exposed there. The P. OrayviUeuHa is widely dis- 
tributed in the Upper Goal-Measures of Illinois, Kentucky, Iowa, Mis- 
Boori^ Kansas, &c It occurs in both the Upper and Lower Coal-Measures 
of niinois, and in the Lower Goal-Measures of West Virginia. 

Pleubotomabia Mabgouiana, Geinitz. 

PI. XI, Fig. 8. 

FlemmiUGaria MtureintiantL Qeinits, 1866, Carbonfbim. nnd Dyas in Nebraska, p. 10, 
Tkb. 1, Fig. 10. 

Having obtained no specimens of this shell in a condition to be drawn, 
E have carefully copied the figure given by Professor Gtoinitz. So far 
EM this figure and the specimens obtained afford the means of compari- 
son, I am inclined to regard it as a good species. In some respects it 
resembles P. OrayviUet^yihongh it is evidently distinct. 

LocaUiif oMdpoHtion. — Nebraska City landing, from the upper part of 
division of the section. 

Pl£USOTOicabia SX7BDBCU88ATA, Gtoinitz. 

PI. XI, Pig. 19. 

PfmroUmaiHa nibdeouisata, Geinitz, 1866, Carbonform. and Dyas in Nebraska, p. 10, 
Tkb. 1, Fig. 11. 

This is another species of which I. have only seen very im][)erfect speci- 
mens, and hence I have to depend almost entirely upon Professor Geinitz's 
figare (copied on PI. XI) fbr a knowledge of its characters. It be- 
longs to the trochiform section of the genus, including P. turbiniJbrmiSy 
If and W., P. RiddeUij Bhumard, and P. MissouriensiSj sp. of Swallow, 
all from the Ooal-Measures. It seems, however, to be distinct from all 
ot these, being very much smaller, and differing in the details of its sur- 
boe-markings. 

Locality and position, — ^Upper part division C, Nebraska Gv.t^« 
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Genus MTTROHISONIA, de VerneuU. 
MuBCHisoNiA Nebrasoensis, GTeiuitz. 

PI. XI, Fig. C. 

Mur<^i8onia KebrascensiSj Geinitz, 1866, Carbonform. und Dyas in Nebraska, p. 12, Tab. 
1, Fig. 17. 

Of this little shell I have seen no examples, and consequently only 
know it from Professor Geiuitz's description and figure, which latter f 
have copied, in order to give American students who may not have 
access to his work the means of i<lentifying it. It belongs to a strongly 
carinated section of the genus reiiresented by several species (mainly 
undescribed) in our Western Coal-Measures. 

The figure does not show the characteristic sinus of the lip, and tiui 
revolving band, of the genus MurfiJmonia; but from the general appear* 
ance of the shell, it probably belongs to that genus. 

Locality and position, — Same as last. 

CEPHALOPODA. 

Genus ORTHOOEEAS, Auct. 

Obthogebas GBiBBOsuM, Geinitz. 

PL XI, Fig. 18 a, ft. 

Orihooeras cribrosum, Qeinitz, 1866, Garb, and Dyas in Neb., p. 4, Tab. 1, Fig. 5. 

This is another form I have not seen from the Nebraska rocks, but ilr 
is common in the Upper Coal-Measures of Illinois, and also found in 
the same position in Iowa, Missouri, &c., and in the Lower Coal-Meas- 
ures of West Virginia. It is probably identical with the Upper Goal- 
Measure species, 0. Knoxense, of McChesney, or some of the forms 
described, but not yet figured, by Professor Swallow, from the same 
horizon, unless the peculiar surface-marking illustrated by Profeasor 
Geinitz is really the natural surface ornamentation of the shell. It is 
far more probable, however, that the pitting seen on Professor Geinits's 
specimen is due to some accidental cause, such a style of marking being 
very unusual in this genus. 

In the Illinois specimens I have seen, these markings are nearly always 
on one side only, or more numerous and more strongly defined on one side 
than the other, while in other specimens differing in no other respect, I 
could see no traces of them. From these facts I am incUned to think 
they were produced by some minute parasites, or boring animals, possi- 
bly on dead shells, as they were lying with one aide exposed on we bot^ 
tom of the sea. 

Locality and position, — ^Division of the Nebraska City section ; alao 
Upper and Lower Goal-Measures of Illinois, and Lower Coal-Measures 
of West Virginia. 

Genus NAUTILUS, Linn. 

Nautilus oooidentalis, Swallow. 

PI. XI, Fig. 17. 

Nautilui oecidetUalia, Swallow, 1858, TraDs. St Louis Aoad. Sci., 1, p. 175. 

quadrangularUf McGhesnoy, 1860, Doacriptions New Palieozoic Foctsilfl, pp. 65 and 

G6 ; illustrations Bame, 1865, PL III, Fig. 5 a, ft. 
Jriseriality Hall, 1860, Supp. to Vol. I, part II of Iowa Geological Bepott, p. «. 

Although we have but the mere fragment of this shell from NebraskK 
City, figured on Plate XI, I can scarcely entertain the slightest doubt 
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in regard to its identity with the form described by Professor Swallow, 
under the name A"', occidentalism and by Professor McChesney as JV. quad- 
ranguhis^ as well as that described by Professor Hall as N. biscrialis. In 
this conclusion I am not led by comparisons of descriptions and fig^ures 
alone, for I have carefully examined Professor Swallow's typical speci- 
men, and have before me good tracings taken by his permission from 
drawings in his pos^session of the same. I have also carefully examined 
good specimens in Mr. Worthen's collection of the same shell, from the 
same locality and bed from which Professor McChesnej^'s types were 
obtained. 

Like other nodose Nautilij Ooniatites^ &c., this shell varies consider- 
ably in the prominence and form of its nodes, in different individuals, 
as well as often in the same individual at different ages, as may be seen 
by examining the different volutions of the same shell when broken 
apart. This is also illustrated by the two specimens figured by Profes- 
sor McChesney. Professor Swallow's type is an internal cast, with less 
prominent nodes than either of those figured by Professor McChesney. 

"Well-developed specimens of this species are discoid in form, with a 
moderately wide, shallow umbilicus, showing nearly all of each inner 
volution. The whorls present a nearly quadnmgular section, the sides 
and periphery being more or less fiatteued, with generally a slight 
concavity around the middle of the latter. Usually there are six rows 
of nodes; that is, one row of small, depressed nodes on each side around 
the umbilicus, another larger and more prominent series around each 
lateral angle of the periphery, and two others on the periphery or outer 
side. In old specimens those around the margins of the umbilicus 
arB ofben obsolete, or nearly so. Generally the two rows around the 
middle of the periphery- are smaller and less prominent than those on the 
latend angles, and have between them a more or less marked mesial 
concavity, or furrow. The individual nodes of these two rows are also 
nearly always alternately arranged, so that those of one row stand op- 
posite the intermediate spaces of the other. In some cases, however, 
these two mesial rows of the periphery are much more developed than 
those on the lateral angles, thus giving more convexity to the periphery 
than where they are smaUer. The septa are moderately closely ar« 
ranged, with a backward curve on the sides and periphery ; while the 
aiphuncle is very nearly central. 

On specimens retaining the shell intact, very fine, regular lines of 
growth are seen, which cross the periphery with a rather deep, graceful, 
backward curve, indicating a deep, rounded sinus in the lip on the outer 
ude. 

I am not aware of any perfect si>ecimens of this species having been 
found. Those figured by Professor McChesney are not entire at the 
aperture, and measure about 2.50 inches in their greatest diameter, and 
about 1.30 inches in thickness or convexity. The fragment we have 
figured irom Nebraska City would indicate a size near one-third larger 
than these. 

Locality and position, — Division C of the Nebraska City section. We 
also saw a fragment of it at a lower position, in the Coal-Measures at 
Bock Bluff. Professor Swallow's type was found in the valley of Cot- 
tonwood Creek, Kansas, in beds referred by him to the Lower Permian, 
but regarded by Dr. Hayden and myself as Permo-carbouiferous. 
McChesney's specimens were found in the Upper Coal-Measflres at Gray- 
viile, Illinois, and Mr. Worthen has it from the same horizon at La Salle, 
Illinois. 1 have likewise seen fragnients of this shell in a small collec- 
tion belonging to Dr. Stevens, from the Coal-Measures near Pittsburg, 
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Pennsylvania, and I suspect that some of the fragments fonnd by Pro- 
fessor Stevenson in the Lower Goal-Measores of West Virginia may 
belong to the same species. 

Nautilus pondebosus, White, M. S. 

PL in, Fig. 7 a, 6. 

Compare ^okMIm IlUnM8m8i8f McCbesney, I860. Besoriptioiit New Palnonlfi 
Fossils, p. 64; also N, tuberoauSj McCoy, 1855, Brit. Pal. Foss., p. 562, PL 3 H, 
Fig. 15. 

Shell attaining a large size, sabdisooidal ; nmbilicos large, or neaily 
equaling the dorso-ventnd diameter of the onter volution near tito 
aperture ; volutions three, enlarging their diameter more than three- 
fold each turn; all broaaer transversely than dorso-ventrally ; inner 
ones slightly embracing, while the last one is apparently merely in con- 
tact wi& the others near the aperture ; each broadly flattened or a little 
concave on the periphery, and (partictdarly the last one) somewhat flat- 
ten^ between the periphery and the middle of each side, from which 
point the sides are broadly rounded into the umbilicus, the greatest trans- 
verse diameter being near the middle ; ventro-lateral, or outer angles 
of tiie last whorl (in somewhat worn casts) each provided with obscure 
traces of about twenty wide, undefined nodes, scarcely perceptible to 
the eye; septa numerous, rather closely arranged, making a slight 
backward curve on each side, particularly between the middle and the 
outer angles, and crossing the broadly flattened dorsum with a strong 
backward curve; surface with distinct lines of growth, which curve 
strongly backward like the septa, in crossing the outer side. (Si^ 
uncle unknown). 

Oreatest diameter of a specimen retaining apparently about one-thifd 
of the outer chamber, 12 inches ; greatest thickness or convexity, 5M 
inches : breadth of umbilicus, 3.75 inches ; dorso-ventral diameter of 
the body whorl at the widest part, 3.90 inches. Dr. White's type speci- 
men, now in the Iowa State collection, is much larger than that nrom 
which the above measurements were taken. 

This s'hell seems to be nearly related to JT. Tukeroms of McCoy, as 
figured in his British Palseozoic Fossils, but differs in the greater domh 
ventral diameter of its whorls, which also increase more rapidly insixe. 
The nodes of its outer angles are also much smaller and lessprominenti 
being scarcely perceptible in casts. 

I am in some doubt in regard to the generic relations of this specieSt 
The propriety of placing any of the old discoid NautiUj with a largo 
open umbilicus, and distinctly quadrangular volutions, in the same see- 
tion with the recent typhical Nautilus^ is questionable. 

Proiessof McOhesney has not figured the type of his species, N. IIU- 
noisemiSj and £ am, consequently, not positively sure that this may not be 
the same, as it agrees pretty well with his description, while I have seen 
from La Salle fragments of the form here described. 

Locality and position. — Upper Coal-Measures, bed No. 2 of Platts- 
mouth section. The specimen of N, Ulinoisentna described by Professor 
McChesney was found at apparently near the same horizon of the 
Coal-Measures at La Salle, Illinois. The fine specimen figured on our 
plate was obtained by Professor Thomas Egleston from the Platts- 
mouth exposure, and loaned to me for study and illustration. Dr. 
White's specimen came from the Upper Coal-Measures of Iowa. 
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ARTICVI.ATA. 

OEUSTAOBA. 

Genus OYTHERE, MOller. 
GYTrHEBE Nebbascensis, Oeinitz. 
PI. Xly Fig. 2 ; and 3 a, b. 1 

^ikert Xt^OBceiuit, Geinitz, 1866, Carb. nnd Dyas in Nebr., p. 2, Tab. 1, Fig. 3. 
Cfdoil, Geinitz, 1866, lb. Fig. 3 and 4. 

Althoagh a number of the carapace- valves of these little Crustacea are 
lefore me from the same bed in which those figcured by Professor Geinitz 
mder tliese names were obtained, none of them seem to agree exactly 
ritti his figures, though we undoubtedly have the same form from 
lear the middle of the Upper Coal-Measures in Union County, Iowa, as 
?ell as of that he has referred with doubt to 0. cyelas^ Eeyserling. The 
atter seems to me to be only the o]^>osite valve of the C. Nebrascemis. 

LaealUf and jpa9«tMm.-^Division C of the Nebraska City section. 

Cythebe, sp. 
PL XI, Fig. la^bjOjd. 

MmpaTe CsfpHs 9ubrectuaf Portlock, 1843, Report Londondcny, 6lc,, p. 316, Plate XXIV, 
Fig. 136. 

Carapace- valves obloug-subelliptic in the right valve, and broader ellip- 
ic in theleft; right valve with dorsal margin straight, or faintly sinuous in 
lutline ; interior with a transverse ridge near the posterior end, and an 
ival depression occupying the whole end just behind it ; exterior surface 
smooth, and usually with a broad, undefined, slightly more convex re- 
gion at the x)Osterior end, corresponding to the depression within ; left 
ralve smooth, most convex behind the midcHe : interior with a trans- 
verse ridge near the posterior end as in the other valve, but having a 
lepression or concavity immediately in front of it as well as behind ; 
loTsal margin a little thickened. 

Length, 0.03 inch: breadth of right valve about half the length; 
breadth of the left about three-fifths the length. 

The" right val^e of this little species agrees very nearly in form with 
OjfpHs subrectm of Portlock, and might with more propriety be re- 
fiMcred to that species than the form, that has been by Professor Geinitz 
considered doubtfully identical with C. cuclas of Eeysering, can be re- 
ferred to that Russian Permian species. The valves of these little Crus- 
tacea, however, present generally so few characters that not much reli- 
aaee can be placed on identifications of species, unless by one who has 
made an especial study of the fossil forms of the group. 

Locality and position. — Division of the Nebraska City section ; also 
associated with the last in the Upper Coal-Measures of Union County, 
Iowa. 

Genus PHILLIPSIA, Portlock. 

Phillipsia, sp. 

H. Ill, Fig. 1 a, b. 

PUmpiia, sp., Oeinitz, 1866, Carb. nnd Dyos in Nebr., p. 1, Tab. 1, Fig. 1. 

I have no specimens of this species for study and description, and 
therefore merely reproduce Professor Geinitz's figures, in order to pre- 
sent as full an illustration as possible of the characteristic fossils of 
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these rocks. It is probably identical with some of the forms already 
described, but not yet figured, from the Upper Coal- Measures of the 
West. 
Locality and position. — Upper Coal-Measures, Plattsmouth, Nebraska. 

■ 

Philltpsll scitula, M. & W, 
Plate VI, Kg. 9. 

PhilUpaia sdUdOf Meek &, Worthen, 1865, Proceed. Acad. Nat. Sci. Philad., p. 27a 
Compare P. C\fUmeMi8f Shumard, 1858, Trans. Acad. Sci. St. Louis, Vol. I, p. 226. 

The only specimen of the little trilobite in our collections fix)m Ne- 
braska was not observed until the whole collection had been look^ 
over several times, owing to the fact that it is crushed, and, being in- 
crusted with shaly matter, was placed in a tray with flattened specimens 
of Betzia punctuliferay firom the same bed, under the supposition that it 
was a crushed example of that little shelL On carefully cleaning it, 
however, it was found to belong to the above spedes of Pkillip9ia. It 
was evidently folded with the head and pygidium together, and crushed 
laterally by accidental pressure, so aB to become nearly fiat. After 
careful cleaning, however, it is not difficult to make out enough of its 
specific characters, by the aid of a magnifier, to leave no doubt of its 
identity. . 

It is possible that this is toe same form described by Dr. Shumard from 
the Upper Coal-Measures of E^ansas, under the name of P. Cliftonensis, 
but as he only had the pygidium, and had no means of characterizing 
its other parte, I do not feel warranted in referring it to his species. U 
they are identical, however, and their identity can be in any way estab- 
lished, his name will have to take precedence, as it was first published. 

Locality and posttion. — ^Nebraska City, division B. The specimen 
originally described was from the Upper Coal-Measure at Springfield, 
Illinois ; and it also occurs in the Lower Coal-Measures of that State, 

Phillipsla major, Shumard. 
PL in. Fig. 2 a, ft, c. 

Phillipsia majoTf Shumard, 1858, TranB. St. Louis Acad. Sci., Vol. I, p. 23& 

Pygidium semi-elliptical, very convex, a little longer than wide, nar- 
rowing posteriorly, the lateral margins being straightened near Hbe 
middle; posterior extremity narrowly rounded; mesial lobe strongly 
elevated above the lateral ones, distinctly compressed, and longitudinally 
furrowed on each side ; strongly arched longitudinally, rounded on top, 
and gradually tapering posteriorly to its rather prominent, somewhat 
obtuse extremity, which terminates at about one-fifth the entire length 
of the pygidium from the posterior margin ; segments twenty-two or 
twenty-three, not arching forward or backward, a few of the anterior 
ones only faintly defined by slender linear furrows, those farther back 
more distinct, all becoming obsolete on the fiattened or furrowed sides 
of the lobe ; lateral lobes wider than the axial one, rounding down 
abruptly on each side, and sloping more gradually behind^ into a smooth 
border, which continues all around the free margins, but is broader and 
more flattened behind ; segments twelve or thirteen, moderately oblique, 
very short behind, and gradually increasing in length anteriorly; all 
ending abruptly on reaching the rather broad, smooth, sloping, mar- 
ginal zone ; surface smooth, or only showing obscure tra^ of fine 
granules, with minute scattering pits. 
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, ' Len^ of pygidium, 0.77 incl^ breadth, 0.72 inch ; height, about 0,35 
inch. * * 

It is possible that this may be distinct from Dr. Shnmard's P. major^ 
but it agrees so nearly with his description, that there seems scarcely 
room to doubt its identity with that species. His type was larger, and 
pro|)ortionally somewhat wider, but agrees well in all its other details, 
while the slight difference of proportional length and breadth of the 
I>ygidium may be due to a difference of age or sex. 

It is also closely related to P. Sangamonensis, M. & W«, described from 
the Upper Coal-Measures of Illinois, but not only differs in being pro- 
portionally a little longer, but also in hiiving its axial lobe proportion- 
ally larger. Still it may be the same. 

Locality and position. — Dr. Shumard's specimens were from the Upper 
Goal-Measures of Clinton County, Missouri, and on Vermillion Kiver, 12 
mUes south of Lecompton, Kansas. Our specimen represented by Fig. 
2 a, ft, of PI. UI, was found on the Missouri, in the same horizon 
at BeUevue, Nebraska. That represented by Fig. 2 c was found by 
^Professor Egleston at Plattsmouth. 



DESCRIPTIONS OF FOSSIL FISHES FROM THE UPPER COAL- 
MEASURES OF NEBRASKA. 

By Orestss H. St. John. 

Genus CLADODUS, Agassiz. 

Cladodus MOBTiFiiB, K and W. 

PL m, Fig. 6 a, by and PI. VI, Fig. 13 a, ft, c, d. 

Cladodua morHftTf Newberry and Worthen, Geol. lUinois, Vol. II, p. 22, PI. I, Fig. 5 ; 
St. John, 1870, Proceed. Am. Philos. Soc., Vol. XI, p. 431. 

In the collection there are fragments of three individuals of the above 
species — two showing the base with portions of the crown, and one pre- 
serving about a third of the lower portion of the median cusp of a \evy 
large specimen. There can be no doubt that the teeth before lue are 
referable to the above species ; but aB they exhibit characters not shown 
in the imperfect specimen figured and described by Messrs. Newberry 
and Worthen, a short description of the Nebraska teeth is here appended. 

^Description, — ^The base of the tooth is semi-elliptical in outline, ob- 
tusely angular behind, with low protuberances rising at the angles upon 
the superior inner margin, the outer margin interrupted by a broad, 
shallow sinus, at either angle of which, immediately beneath the smaller 
lateral denticles, an obtuse node projects downward, similar to those 
upon the upper opposite side of the root, the presence of which would 
seem to have been designed to lend additional strength to the muscular 
attachment of the toot^ ui)on its cartilaginous support ; median cone 
oervieal, regularly tapering, recurved, inequally compressed, with acute 
lateral edges ; strise sharp, interrupted, separated by wide plane spaces, 
less numerous upon the strongly compressed anterior face, and confined 
to the lower half of the cusp ; lateral denticles two upon either side, 
strong, with sharp cutting edges, and strong sharp striae or ridges. 

Breadth of base twice its length, and equal to the entire height of 
the tooth. 

This species, so far as we at present know, is reatricted to the Upi)er 
Coal-Measures. The single type specimen from which the species was 
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ori^nally described was foand in the Upper Coal Strata near Springfield, 
Illinois ; and in the prosecution of the geolo||^cal survey of lowa^ Dr. 
White has brought to light the same species from the Upper Coal- 
Measures of the southwestern portion of the State. I have also found 
this species in the same formation at Manhattan, Kansas. 

Compared with other species, the present one is probably more closely 
related to C. vairdbilisj Agassiz, from the Mountain Limestone, IrelaDO, 
than with any other to which I am acquainted. It differs, however, 
in being less robust, and more symmetrical in its gener^ proportions. 

Formation and locality, — ^Upper Coal-Measures, bed B, Nebraska City 
section, Nebraska. • 

Oenus DIPLODUS, Agassiz. 

DiPLODUS 0OMPBE8SUS, Newb. 

PI. IV, Fig. 19 a, ft. 

JHplodM co m prt u uMj Newberry, Geol. lUinoiB, Yol. 11, p. 60, Fl. IV, Fig. S; Bt Joiiii» 
1870, ]Ax>ceed. Am. Fhilos. Soc, Vol. XI, p. 4.^2. 

The single specimen of Diplodm in the collection is probably referable 
to the form described by Dr. Newberry under the name D. campresm^ 

Description. — ^The tooth is of medium size ; base slightly narrower 
than long, broadly rounded in front, and terminating in an obtnse poiul 
behind; under surface slightly raised in the middle; anterior extremity 
produced into a large obtuse tubercle projecting slightly outward and 
downward, with a flattened, sharply defined, obovate, pad-like projection 
upon the upper surface of the posterior extremity, marked upon either 
side by a shallow groove terminsiting above in a little pit, which it 
entirely separated from the bases of the crown cusps; in this latter 
respect, as Dr. Newberry has remarked, offering marked contrast to JD. 
gibbosusj Agaasiz, from the Mountain Limestone of Europe ; cusps tbreey 
median one rudimentary, slender, compressed, with finely crenulated lat- 
eral edges, base well defined from the general surface and terminating 
in a slight protuberance in the osseous root in fix)Dt; the'apices of the 
lateral cusps are broken away in the specimen before me; they are 
strongly compressed, smooth, with sharp, beautifully crenulated cutting 
edges, unequally divergent; left one— viewed from before — ^most inclined 
from a vertical line and broadest at base; transverse section of both 
lenticular. 

In the collection of the Iowa State geological survey, there is a tooth 
from the Upi>er Coal-Measnres of Southwestern Iowa, which is doubtless 
specifically identical with the Nebraska specimen, though possessing some 
slight differences. In the Iowa specimen the base has, as in the above* 
described tooth, a lozenge-shaped outline, its posterior extremity is more 
abruptly truncated, and the pad-like elevation surmounting its soiface 
is elliptical with its longer axis transverse to the root — ^in other respects 
the same as the Nebraska tooth ; viewed in front, the right lateral cone is 
the strongest and most inclined laterally, and the bases on the anterior 
face are swelled out, producing an angular ridge or buttress^ which^ 
however, is lost both in the crown above and in the root below. These 
two individuals are the only ones I have had opportunity to examinei 
and comparing them with the excellent description and figures of D. 
latus^ Newb., I cannot doubt but that they are distinct from t£at species. 
The present species is described from the Coal-Measures of Ohio and 
Southwestern Indiana, the latter locality holding a stratigraphioal posi-« 
tion probably below the Nebraska horizon. 

FortMUion and locality. — Upper Coal-Measures, Balo, Nebraska. 
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Genus PETALODUS, Agassiz. 

Petalodus DESTRUCTOR, K and W. 
PL in, Fig. 5. 

Pel«lodu§ dtatrwsUjTy Newberry and Worthen, Geol. IlIiDoiB, Vol. II, p. 35, PL II, Figs. 1, 
2,.3; St. John, 1870, Proceed. Am. Philos. 8oc., Vol. XI, p. 433. 

The collection contains a large, almost perfect specimen of the above 
species, which presents the following characters : 

Description. — The crown is sharp, compressed, gradually thickening 
toward the base ; crest more or less gently arched from the lateral ex- 
tremities, obtusely acuminate at the apex, and distinctly striated for 
the space of a line or less, below which the striae are lost in the dense 
enameMike coating which covers both faces of the crown ; posterior 
face of crown rhombic, outline of base similar to that of crest, and bor- 
dered by five strongly marked imbricating folds, which are conspicuously 
arched downward in the middle, and more or less deflected at the lat- 
eral extremities: anterior face broadly rhomboidal, basal fold consistiu;^ 
of four or five obscurely marked imbrications, gently curved downward 
in the middle, and again at the lateral extremities ; the upper edges of 
the imbricating folds are minutely creuulated ; root broad, compressed 
at the edges, rapidly tapering from the lateral shoulders, and terminating 
in a blunt rounded point. Upon much- worn suifaces the crown is finely 
punctate. 

Inches. 

Length, nearly 2. 00 

Greatest breadth of crown, about 1. CO 

Height of anterior face of crown 0. 95 

Height of posterior face 1. 28 

Breadth of root across the lateral shoulders, about 1. 10 

. This species bears a strikmg resemblance to Petalodus acuminatus, 
Agassiz, frt)m the Mountain Limestone of Europe ; but^ at the same time, 
it possesses characters which readily distinguish it nom that species. 
Ihe present species differs mainly in the more tapering root, the coronal 
band upon the inner face is more strongly cun^ed downward in tin* 
middle, and the crown is relatively higher. * This species was originally 
described from the Upper Goal-Measures of Central Illinois. I have seen 
^ fine specimen of the same species in the collections of the museum at 
Oambridgc^ from similar horizons in Southwestern Indiana, and also 
ix-om the Upper Coal-Measures of Centnil Iowa. 

Formation and locality. — Upper Cotil-Measures, Bock Bluff, Nebraska. 

Genus PERIPEISTIS, Agassiz, M. S. 

PeripriHis (Agassiz), St. John, Proceed. Am. Philos. Soc, Vol. XI, p. 434. 

Oenerio characteriMica.. — ^Teeth small or of medium size, possessing the 
Seoeral characteristics of the petalodonts. . Crown compressed, acumi- 
i^te, serrate, more or less curved laterally ; extremities on the inner face 
^^nnected by a raised transverse shoulder, in which the crown termi- 
nates below, and which gi\^s rise to a more or less profound coronal 
cavity. Boot well developed, entire, as in Petalodm. The suifaces of 
the crown and coronal cavity are covered by a dense and highly polished 
%er of ganoine, which forms an imbric<ited band at the base. 

The above generic designation was suggested by Professor Agassiz 
for the reception of a group of peculiar teeth, of which we have at least 

H. Ex, 19 IG 
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two representative species — that of P. semicirculuris being regarded as 
the type. These forms certainly possess features which are widely at va- 
riance with the typical species of the genus Ctenoptyckius, as represented 
by C. apicali^j Agassiz ; and in their description of the following si>ecies, 
Messrs. Newberry and Worthen have also referred to the remarkable 
characters which distinguish it from the typical species of Ctenoptyehius, 
The central coronal cavity and the prominent transverse ridge in which 
the root is terminated above on the posterior aspect are pecoliaritie^ 
which do not appear in any of the numerous other genera comprised in 
the groups of petalodonts. 

The genus is Carboniferous, ranging from the Lower Carboniferous to 
the Upper Coal-Measures inclusive. 

PEBIPEISTIS SEMICmCULAEIS, K & W., sp. 

El. Ill, Figs. 3, 4 5 and PL IV, Fig. 20 a, b. 

Cienoptychius semicircularia, Newberry and Worthen, Geol. Dlinois, VoL II, p. 72, PI. IV, 
Figs. 18, a, h. 

Description, — ^Tooth small, broadly obovate in outline, crown much 
compressed and strongly curved laterally, giving the crest a semicir- 
cular outline viewed ffbm above; cutting edge divided into seven to 
nine denticulations, the median lobe strongest, lateral ones gradually 
decieasing in bize toward the lateral extremities, where they are scarcely 
relieved from the edge; the calcigerous tubes slightly diverge on nearing 
the edge, producing a minute radiated striation of the denticulations 
like that observed in the even crest of PetahduSj and when the crown is 
much worn the surface is finely punctate ; outer face of crown very low 
in proportion to its breadth, base sharply beveled, coronal band narrow, 
imbrications veiy obscure or obsolete, gently descending in the middle, 
and slightly curved downward at the lateral extremities; upon the pos- 
terior face the base of the crown is defined by a conspicuous transverse 
ridge, which unites the lateral extremitife, and gives origin to a deep 
central coronal cavity ; the enamel-like coating lines the walls of the 
cavity, and, spreading over the gently and regularly downward arched 
transverse shoulder, it forms a thin coronal band wkh one or two fEunt 
imbrications upon its external inflexed border. The root is nearly as" 
wide and much thicker than the crown, tapering rapidly, and rounded 
at its extremity ; anterior side convex or ridged, posterior face slightly 
concave transversely; both surfaces more or less roughened. 

lDcbe8< 

Greatest length • 0.77 

Greatest breadth at the lateral angles of the crown 0.72 

Height of crown upon its anterior face 0.32 

Depth of the coronal cavity from the apex of the median denticu- 

lation, about 0.45 

And from'the transverse shoulder, about 050 

The collection contains a perfect specimen of the above-described 
species, from Bellevue, Nebraska, imbedded in a matrix of limestone, bat 
exhibiting the entire posterior aspect of the tooth without a blemish; 
and I owe to the kindness of Hon. J. Sterliifg Morton, of Nebraska Ciijj 
another equally i)erfect specimen, obtained from a shaft excavation near 
the city, which shows the anterior face of the tooth. I think t^ere can 
be no question as to their specific identity with the form described by 
Messrs. Newberry and Worthen from the Upper Coal-Measnres of 
Dlinois. 
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I am acquainted with but a single other form to which this species 
»cems to be closely related, and that is from the Mountain Limestone of 
Yorkshire, England. Specimens of the latter species are in the exten- 
sive collections of the Museum of Comparative Zoology at Cambridge. 
The English specimens are, however, markedly distinct specifically from 
the American ; they are less curved laterally, and possess some sharp, 
thick serrations on either side of the median cusp ; the crown is rela- 
tively higher, and the coronal band on the outer face is more deeply arched 
downward in the middle, is wider and more distinctly imbricated ; the 
coronal cavity of the inner face is shallower, and the transverse shoulder 
Less prominent. I am not aware that the English species is described. 

Formation and locality. — Upper Coal-Measures ; Kockbluff and Belle- 
vue } and from Morton's Shaft near Nebraska City, ITebraska. 

Genus CHOMATODUS, Agassiz. 

CHOMATODUS ARCUATUS, St. John. 

PI. VI, Fig. 14 a, b. 

CkcTAQtodusarcuatus, St. John, 1870, Proceed. Am. Philos. Soc, Vol. XI, p. 435. 

A fragment of limestone from Bennett's Mill, near Nebraska City, pre- 
serves the impression of a tooth of the genus ChomatodiiSj which seems 
to be distinct from all the species of this genus heretofore described from 
the Coal-Measures aud Lower Carboniferous. The impression presents 
almost the entire figure of the anterior face, from which the following 
description is given : 

Description. — Tooth large, laterally elongated, moderately thick (?), ex- 
tremities rounded ; crown slightly arching from the lateral angles and 
curved laterally 5 anterior face slightly convex vertically and rounded at 
the crest, which was probably more or less* obtuse ; the anterior face of 
the crown was apparently undulated along its crest; the obscure sulci 
may have reached half the distance from the crest toward the base, and 
at the median line a very shallow depression, about as high as it is wide 
at the base, reaches upward about two- thirds the height of the crown, 
and seems to interrupt the continuity of the basal folds, wiiich, however, 
may not be persistent or of specific importance ; basal band narrow, 
linear, with two or three imbricated folds, and parallel with the base of 
the root ; surface coarsely punctate. Root nearly as wide as the crown, 
its anterior face deeply channeled by an angular transverse furrow, with 
a low ridge traversing the lower portion from one extremity to the other, 
below which it is beveled to the outer basal edge. 

luches. 

Greatest breadth, aboul l.GO 

Hftgh t 0.50 

Greatest height of anterior crown face 0.23 

In outline the above species bears a somewhat marked resemblance to 
C. loriformiSj N. and W., frotn the Keokuk limestone 5 but it differs from 
that form in having the anterior face of the crown relatively higher, its 
crest undulated and less parallel, and it« bow-shaped outline viewed from 
above as well as in the more vertical concavity of the outer asi)eet of 
the root. It is not improbable that the basal angle of the i)osterior crown 
face was quite prominent, and the vertical concavity of that face of the 
crown must have been considerable, judging from the arched character 
of the opposite face, aud in this respect somewhat resembling C. cinctuSf 



244 UNITED STATES GEOLOGICAL SURVEY OP 

^ A^rasaiZy thoufich the present speqies is not acaminate, the coronal band 
not nearly as wide as in that species, and the tooth is not as thick and 
massive. 

Formation a/nd locality.— Upper Coal-Measores, Bennett's Mill, near 
Nebra^a City ; where it was foond in place by the writer. 

Genus XYSTBODUS, Agassiz, M.S. 

Xystbodus ? occiDENTALis, St. John. 

PI. IV, Fig. 18 a, by o, d. 
Xystrodus 1 ooddentaUi, St Jolm,-1870y Pioceed. Am. Philos. Soc, XI, p. 436. 

The collection affords an interesting little deltoid tooth, which I be- 
lieve has not been heretofore described. ' XJnfortnnately, the specimen 
is quite imperfect, and, although its specific characters permit of descrip- 
tion, its generic afSinity remains somewhat in doubt. 

Description, — ^Terminal tooth small, subtrigonal in outline, little nar- 
rower than long, but slightly enrolled, flattened or gently dei^ressed 
above; the straight side is abruptly beveled, and fi^m its edge the 
crown gently inclines to the opposite oblique margin, which is very 
slightly raised ; the border extremity is thickened, forming a well-defined 
continuous marginal border, which rapidly descends upon the inner side 
and gently slopes into the shallow, depressed space in front ; toward the 
terminal extremity the tooth becomes exceedingly thin, and in the sped- 
men before me the pointed end and outer margin are broken away. The 
superior surface is coarsely punctate, as is also'the straight articular mar- 
;;iu. Distance between the angles of the broader extremities, 0.38 incb. 

The tooth above described possesses some characters which seem to 
connect it more closely with Xystrodm^ Agassiz, M.S., than with any 
other genus with which I am acquainted. Its general depressed trit- 
urating surface, and but slightly convoluted terminal extremity, are 
strongly suggestive of this relation. The genus Xystrodus was estab- 
lished by Prof. Agassiz for the reception of Cochliodus striatus and two 
or more other European species from the Mountain Limestone. 

Formation and locality. — Upper Coal-Measures, Aspinwall, Kebraska.. 

Deltgdus! angulakis, K. and W. 
PI. VI, Fig. 18 a, b. 

Deltodus angularis, Newberry and Worthen, Geol. Ulinois, Vol. II, p. 97 ; PI. IX, Pig. 1 ; 
St. John, 1B70, Proceed. Am. Phil. Soc., Vol. XI, p. 437. 

Description. — Terminal tooth small, obliquely; triangular in outline, 
thick, but slightly enrolled ; the broader extremity has a sigmoidal curva- 
ture, terminating in an acute point at the oblique posterior extremity ; 
straight side forming an angle of about 55o with the oblique margin, 
abruptly truncated, with a narrow sulcus about the middle of the bev- 
eled articular face extending from the inner angle to the pointed end, 
below which the tooth apparently expands into a thin, narrow border 
similar to that upon the opposite side ; the articular margin is bordered 
by a prominent, flattened ridge, which occupies about one-third the sur- 
face of the crown and gradually narrowing as it approaches the termi- 
nal point } a sharp, narrow keel rises from the oblique margin, rapidly 
converging and decreasing in prominence toward the apical end, and 
separated from th(\ hniad, flattened prominence of the straight margin 
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1>y an equally broad, deep, angular furrow ; along the oblique side the 
tooth was slightly expanded into a thin marginal border. The crown 
surface is' beautifully grauulo-punctate, the broader extremity very 
faintly marked by longitudinal sigmoid luies of growth, and the broad 
mesiaJ depression is traversed by very obscure undulations parallel with 
the oblique keel. Under surface longitudinally undulated, smooth. 

Length of tooth along the straight margin, about 0.52 inch ; greatest 
distance between the acute and obtuse angles of the broader extremity, 
0.48 inch. 

The collection affords but a single example of this handsome form. 
The specimen before me has a remarkable resemblance to the posterior 
teeth of Deltoptychiu^,Ag2iAsiz, M.S., founded upon Gochliodm acutus 
of the Irish Mountain Limestona| but we do not at present possess the 
materials fully to demonstrate this identity. The Nebraska tooth, ho w^ 
ever^ evidently identical with the form described by Messrs. Newberry 
and Worthen, from stratigraphically corresponding horizons in Illinois; 
and Dr. White has discovered the same, or a very closely allied species, 
in the Upper Goal-Measures of Southwestern Iowa. 

FamMUon and locality. — ^Upper Goal-Measures, bed B, Nebraska 
City : where it was discovered by Dr. White. 
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NOTES ON THE ORTHOPTERA COLLECTED BY DR. F. V. 

HAYDEN IN NEBRASKA. 



By SAMUEL H. SCUDDER. 



I.— LIST OF THE SPECIES OBSERVED IN NEBRASBLA. 

1. Gbyllus neglectus, Scudd.— Abundant along the Platte, up Loup 

Fork, Pawnee Reserve. 

2. Gbyul,us pbbsonatus, TJhl. — A few specimens were taken on the 

banks of the Platte. 

3. Nehobius vittatus, HaiT. — ^The specimen obtained seems to be 

referable to Harris's si>ecies; it was found on the banks of the 
Platte. 

4. (EoANTHTJS NIYEUS, Sow. — Judging firom poor specimens, this seems 

to be identical with our eastern species — 1^ I9. Banks of the 
Platte. 

5. Obuthophilus gbacilipes, Scudd. (!) — 3^ 1$, mostly immature, 

were taken at Nebraska City. 

6. Udeopsylla bobusta, Scudd. — 3^ 39, from Nebraska City and the 

banks of the Platte. 

7. XiPHiDnTM SALTANS, nov. sp. — SunilsLT to X.brevipenuis^ Scudd.jhixt 

with much shorter wings. In the male the stridulating field occu- 
pies one-half of the tegmina. The projection of the vertex is unu- 
sually great ; the ovipositor is very long and slender, slightly curved. 

Length from tip of vertex to extremity of abdominal segments, 0.5 
inches ; length of tegmina, ^ J.4 indi, 9 0.06 inch ; length of hind 
femora, 0.41 inch ^ length of ovipositor, 0.52 inch. 

3^ I9 from the banks of the Platte. 

8. CoNOCEPHALUS ATTENUATUS, noV. sp. — ^Tubercle of vertex bordered 

beneath with black, long, slender, conical, bluntly pointed, with a 
slight basal tooth on the under 'siae;^ tegmina very slender, poioted 
at the tip, more than twice the length of the abdomen ; hind legs 
slender, the femora furnished beneath, externally, with a row of 
exceedingly short and fine, distant^ spinous hairs ; internally with 
a row of four or five very snort and distant spines, directed back- 
ward; ovipositor very slender, barely reaching the tip of the wiug- 
covers at rest. 

Length of tubercle, measured beneath, 0.08 inch : length of hind fem- 
ora, 0.85 inch ; length of tegmina, 2 inches ; length of ovipositor, 
1.3 inches. 

1^,29, and several immature specimens were taken on the banks of 
the Platte. 
^* Arabbus bimilis, nov. sp^— This species is very closely allied to A. 
purpura8cen8y UhL: it differs from the latter principally in its 
slightly shorter ana more curved ovipositor. 

Len^h of pronotum, 0.46 inch ; length of hind tibiad, 0.74 inch; length 
of ovipositor, 0.72 inch. 

1^39. Banks of tlie Platte. 
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10. Opsomala bivittata, Serv. — 2 9 from Nebraska City. 

11. Brachypeplus MAGNUS, Girard. — 1 ^ 8 $ . One Bpecimen from Ne- 
braska City, the remainder from the banks of the Platte. 

12. Stenobothrus gracilis, nov. sp. — Vertex of the head broad, swol- 
. leu, with elevated anterior border ; foveolae extremely shallow, long, 

triangular, with the base toward the eye ; lateral carinad of prouo- 
tum rather prominent, regularly curved, approximate iu the mid- 
dle ; median carina slignt ; hind border of pronotum a little anga- 
lated ; middle of the lower border produced into a rounded projec- 
tion. 

Slightly mottled, pale reddish brown, a band of the deeper tint 
just behind the eyes, bordered above by the yellowish lateral carin» 
of the pronotum : tegmina nearly uniform in color, but with two 
or three small spots in the central field. 

Length from vertex to tip of tegfuina, 0.65 inch. 1 ^ taken on the 
banks of the Platte. 

13. AoRiDiUM EMARGINATUM, TJhl, MSS.— Prouotum light greenish red, 
lighter on sides ^ a distinct yellow band from the vertex of the head 
to the tip of the pronotum ; antennae yellowish, changed into brown 
at tips ; tegmina brownish-red, inner border margined with dull yel- 
lowish; hind femora yellowish, with a few black points on tiie 
up|)er outer carina ; hind tibiae dark brownish-red, armed with black- 
tipped, yellow spines; abdomen yellow, with transverse rows of 
black dots at the tips of the segments. 

Length from vertex to tip of tegmina, ^ 1.4 inches, 9 1.75 inches. 
3^ 3$ along the banks of the Platte Biver. • 

14. Caloptenus fbmur-rubrum, Burm. — 1 ^ 2 $ only were collected, 
from Bulo, Southern Nebraska, July 9th ; from Nebraska City and 
from the banks of the Platte Biver. For further remarks on this 
species see below. 

15. Caloptenus spretus, Uhl. — Bulo, Southern Nebraska, on the 
banks of the Missouri Biver, in great quantities, July 9th.; other • 
specimens were brought from the banks of the Platte Biver and 
from Nebraska City. For further remarks on this species see 
the second di\ision of my paper. 

16. Caloptenus bivittatus, Uhl. — 1 ^ 3 5 , taken along the banks of 
the Platte Biver and at Nebraska City. 

17. Pezotettix speciosa, nov. sp. — Pronotum rugose, the anterior half 
with irregular transverse, t}ie posterior half with irregular longitu- 
dinal lines ; the raised portions pale yellowish ; the depressed parts 
deep reddish *, tegmina immaculate, yellowish, with the longitu- 
dinal vein of inner half pinkish. 

This species is placed here provisionally, as it does not strictly 

appertain to Pezotettix. 
Length of pronotum, <? 0.23 inch, 9 0.30 inch 5 length of tegmina, 

(? 0.4 inch, $ 0.6 inch ; length of hind femora, ^ 0.56 inch, 9 0.64 

inch. 
1 (? 2 $ from Nebraska City and the banks of the Platte Biver. 

18. (Edipoda trifasciata. — Gryllus trifasciatm^ Say. Amer. Entom., 
PL XXXIV. 1 i from Nebraska Territory. 

19. (Edipoda oollaris, nov. sp. — Dark reddish-brown; lower half of 
head, base of hind femora>, and a broad band along the posterior edge 
of the pronotum, pale clay-yellow 5 hind tibiae reddish; tegmina 
mottled somewhat uniformly with fuscous blotches, which form 
three distinct bands, the outer of which is sometimes lost in the 
nearly equsd mottling of the tip ; wings pale yellow at base, some- 
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what obfoscated at tip with a broad median blackish band, occu- 
pying the middle third of the wing at the costal border, crossing* 
the wing at right angles with uniform breadth, (excepting a spur 
thrown out toward the base, as in (E. xanthopteraj) and then, with 
decreasing width, following the curve of the wing to the inner 
angle; pronotam with a x)rominent median ridge throughout its 
extent. 
Length from vertex to tip of tegmina, i 1.2 inches, 9 l.G inches; 
2 «^ 2$ from Nebraska City and from the banks of the Platti». 

20. CEdipoda tknebrosa, nov. sp. — Nearly uniform dark fuscous, front 
of head with somewhat pale markings ; pronotum above dull, dirty 
yeUow, with dots and streaks of fWiginous; hind femora banded 
with yellow just before t%e tip; hind tibiae with a dull reddish band 
next the base, followed by a darker band ; tegmina almost uniformly 
mottled with fuscous, the outer half interspersed with paler spots ; 
wings, pale reddish at base, the whole outer border obscured by a 
brosui, dark, fuliginous band, slightly paler at the extreme tip, pro- 
jecting sharply inward almost to the base of the wing, near the 
costal margin ; antennae fuscous, basal third paler ; pronotum with 
a slightly raised median carina. 

'[Length from vertex to tip. of tegmina, ^1.2 inches, 9 1.25 inches ; 2 
^ 2 $, Nebraska City and along the banks of the Platte. 

21. CEdipoda Haldemanu, nov. sp. — This species is closely allied to (E. 
corallipeSj Hald., but differs from it in the greater rugosity of 
the pronotum and in the greater separation and distinctness of the 
markings on the tegmina. The wings are pale yellow at hasp, hya- 
line with black veins at tip and across the ^liddle. have a rather 
narrow fuliginous band, curving regularly around to the inner angle, 
broken at liie division of the central and inner areas of the wing, 
and above this projected strongly and broaclly inward, almost to 
tlie very base of the wing ; at the costal border .the band becpmes 
almost piceous. 

Length from vertex to tip of tegmina, ^1.25 inches, $ 1.8 inches; 1 i 
4 $ , Nebraska City and the banks of the Platte. 

22. (Edipoda CAROLINA, Burm.— 2 ^ 6 $ from Nebraska City and the 
banks of the Platte. 

23. DiAPHEROMERA Velh, Walsh.— 1 <j 1 9 from the banks of the 
Platte Biver. 

24. Stagmatoptera minor, nov. sp. — This little Mantis is a miniature 
of 8. Carolina, but, on a front view, the vertex of the head is less 
swollen and, inde^^d, nearly flat; the eyes are not so prominent, and 
instead of being regularly rounded, are slightly flattened above, in 
continuation of the contour of the vertex ; head and pronotum 
mottled with black and dark, dirty yellowish, the pronotnm with 
raised black points along the outer border ; tegmina dark brown, 
obfuscated on the apical half; stigma of the same color as its sur- 
roundings and therefore inconspicuous. 

Length of pronotum, 0.26 inch ; length of tegmina, 0.28 inch ; breadth 
of head, including eyes, 0.17 inch. 

Three specimens ftx)m Nebraska City. 
^. Tkmnopteryx maroinata, nov. sp. — ^Pronotal shield piceous, bor- 
dered laterally with a wide yellowish band ; fhrnished, also, with a 
few widely and irregularly scattered pnnctnlations : te^^mina piceo- 
femiginous, the outer margin with a yellowish band in oantinaation 
of that on pronotal shield, reaching half-way to 1^ 
beneath luteous ; tibiae and tarsi castanens. 
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Length of pmnotal shield, 0.17 iuch ; breadth of the same at the pos- 
terior boixler, 0.22 iuch ; bugth of teginiua, 0.26 inch ; breadth of 
the same in the middle, 0.16 iuch. 

From the banks of the Platte. 

II.— REMARKS ON THE DEVASTATING GRASSHOPPERS OF 

NORTH AMERICA. 

At least three kinds of migi^atory grasshoppers, two of which belong 
to the genus Caloptenus, are found in the United Stat^ 

One, Caloptenu8 femur-ruhrum^ Burm., is found in all the States eut 
of the Mississippi, unless we exci^pt the southernmost, as well as n 
those bordering it on the west. It was long ago described by De Cteer. 
This seems to be the least destructive kind, and only on extraordinacy 
occasions has been known to migrate in clouds, or even extcfbd its rav- 
ages over a wide stretch of country. 

The second, Caloptenus spretusy Uhl., a much more destmctive spe- 
cies, occurs over the whole of the vast region west of the States border 
ing the Mississippi, to the very base of the Rocky Mountains, from 
Texas on the south, past the boundaries of the United States, to the 
Saskatchewan River on tbe north. The species, which received its 
name in manuscript from Mr. Uhler, has been briefly described by Mr. 
Walsh. This entomologist discusses at length, in the Practical Ento- 
mologist for October, 1866, the probability of its permanent fooUiold in 
Kansas and Nebraska. While we agree with him in his conclusiona, 
we would by no means assent to a line of argumentation founded upon 
iiis hyiwthesis of its origin. ** It is evidently a strictly alpine insect,'' 
says Mr. Walsh. He bases this asseTtion solely upon the statement of 
Drs. Velie and Parrj-, wbo assured him that, in Colorado, " it breeds in 
the mountains, and" comes down into the settlements in vast swarms 
through the eafions, or deep perpendicular cuts, leading ftom the moan- 
tains to the more level country.^ Mountain valleys, with a sonthem 
exposure, will, however, breed animals which perhaps could not endure 
the rigors of the open plain, so that this evidence lacks suflBicienc^. 
Moreover, we have two facts of a different nature— first, that when 
regions outside the natural limits of the range of this pest are iuvadedi 
the inclemency alone of a succeeding spring can prevent the eggsot 
newly hatched young from coming to maturity ; secondly, that the insect 
has often bred, year after year, in a region south of, and much mildefi 
than Kansas and Nebraska, viz. Central Texas. The actual limitationB 
of its natural abode I do not know, nor have we as yet sufficient date 
for a reasonable hypothesis. Indeed, we ought to be supplied with an 
extensive series of simultaneous observations made over the whole of 
the ravaged districts, stating the exact time and direction of each flighty 
and the direction of the wind at the time. By collating these data we 
might bo able to arrive at some clear conclusions concerning the origi- 
nal habitation of the species.* 

* Since this article left my hands, Mr. Walsh has xeitorated Mb arffttmeiitB, with a 
great deal of force and originality, in the American Entomologist, Vol. I, pp. 73-76^ 
anil in his First Annual Report on the Noxious Insects of the State of IlIiaoiB, pfb 
62-103. The former article, liowcver, has brought out the adverse statement of two 
observers in Colorado, the seat of the grasshoppers, (see American Entomologist^ yo* 
94-95,) one of whom, Mr. Byers, states explicitly that it is "oommon to alithu 
western or roiiUcM region^ one-third of the United States, but its breediog-pliied ia 
u[)on the hot, parched plains and table-lands, firom four to six thousand ieet aboYO tbB 
Sea, instead otin the canons of the mountains. The greater the heat the more ^baj 
flourish." 
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A third species of grasshopper, unnamed as yet, belonging to tlio gon- is 
(Edipodiij appears to be the insect which has ravaged the cnltivated dis- 
tricts of California and Oregon, and the neighboring Stfites and T(.nri- 
tories; it probably ranges over the whole extent of country west of the 
Ko<;ky Mountains and included within the limits of the Uniti^^d States. 
Mr. A. S. Taylor, in one of his articles in the California Fanner, subse- 
quently communicated to the Smithsonian Institution and published i:i 
their Report for 1858, describes the grasshopper as found near Moutcroy, 
. and it is doubtless tlie migratory species which ravaged the State. It U 
a species of (Edipoda^ which, from the devastating nature of ifs ravajri's, 
may be called (Edipoda atrox, or the terrible grasshopper.* To the V)est 
of my knowledge, it is the only species of the genus which has any wlu'v.3 
proved seriously and i>ersistently injurious to crops. Several species of 
the closely allied genus Paehytyhis have ravaged the fields of E:ister:i 
Europe and Asia; and it is interesting, in a zoological point of view, t ) 
find that California, whose insect fauna bears a much more general rcs*-:!)- 
blance to the peculiar types of the Old World than to those charact(.»r- 
istic of the opposite border of the New World, should in this caso also 
harbor a devastating grasshopper so much more nearly allied to t)u» <]<?- 
stFuctive species of the Mediterranean than to those found uiwn the saiuo 
continent with itself. 

For the elucidation of the history of these thre« species, and to sbow 
the similarity of their devastations, I have brought together all the 
original matter I could obtain, as well as a few already published state- 
ments, and will present them under the heading of each sjiecies. 

A. — Caloptenus FEMUR-RUBRU3C, Burmcister. 

Its ravages in New England. — ^Although the ravages of locusts \\\ 
America are not followed by such serious consequences as in the Eastci 21 
Continent, yet they are sufficiently formidable to have attnu^ted atten- 
tion, and not uufrequently have these inse-cts laid waste considerable 
tracts, and occasioned no little loss to the cultivator of the soil. Oar 
salt-marshes, which are accounted among the most productive and val- 
uable of our natural meadows, are frequented by great numbers of the 
smsUl red-legged species, (Acrydium femur-r\ibrum^) intermingled ow-.x- 
sionally with some larger kinds. These, in certain s^'asons, almost en- 

* We snbjoiu a description of this species : 

CEdipoda atrox, nov. sp. — Head uuiform, pale brownish yellow; the raised odj;o 
of the vertex dottiHl with fuscous; a dark fhscous spot behind the eye, broaden i::^ 
poateriorlyt but not extendin^r upon the pronotnm. Antenna) as long a-s tlio h'::\*\ u:;! 
pronotum together, duU honey >yellow, growing dusky toward X\\q tip. Pronot 11 ni < l.-i rk- 
lifowuish yellow, the sidcD darker autcTiorly; median carina extending tlit^ wlmlo 
U'ngth of the pronotum, moderately raised, cut once by a transverse line a littlo in 
advance of the middle; lateral carinas i>rominent, extending across tlie rtnttri.>r two- 
third* of the pronotnm; anterior border of the pronotnm smooUi, very i:<ligbtly ii'!;>:ii- 
latiMl; posterior border delicately marginate, bent at a very little more than w right 
angle, tlio apex rounded; tegmina dull-yellowish on the basal half, with distinct lus- 
cous spotJi; toward the opex obscurely fuscous, with indistinct fuscous markin:^** ; 
l.umeral ridge vellowish, and, when the tegmina are in reiH>se, inclosing a biov.nl^K 
foscous triangnfar stripe; the spot-s are scattenMl mostly in the me<lian iield, coTi.^i^^tir.:/ 
in the basal two-fifths of the tegmina of small ronndish spots and one larger longit n'liv.al 
spot in the middle of the basal half; there is a large irregular spot in the middle of tlio 
tegmina, and beyond a smaller transverse spot, followed by indistinct markings ; wings 
hyaline, slightly fnliginous at the extreme tip; the veins, especially in the apii-al half, 
fuscous; legs uniform brownish fiiscons; apical half of spines of hind tihiu) binek. 

Length of l>ody, 0.9 inch ; of tegmina, 0.9 inch ; of body and tegmina, 1.125 inclios ; of 
pronotum, 0.2 incli ; of hind fumora, 0.5 inch. 

It bears a strong resemblance to (EdijJodapeUncida, Saidd., common in Northern V 
England. 
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tirely consume the grass of these marshes, from whence tliey then take 
their course to the uplands, devouring, in their way, gi*ass, corn, and 
vegetables, till checked by the early frosts, or by the close of the nat- 
ural term of their existence. When a scanty crop of hay has l>een 
gathered from the grounds which these puny pests have ravaged, it 
becomes so tainted with the putrescent bodies of the dead locusts con- 
tained in it that it is rejected by horses and cattle. 

At various times they have appeared in great abundance in different 
part^ of New England. It is stated that, in Maine, during dry seasons • 
they often appear in great multitudes and are the greedy destroyers of 
the half-parched herbage. In 1749 and 1754 they were very numerous and 
voracious; no vegetables escai)ed these greedy troops; they even de- 
voured the potato tops; and in 1743 and 1756 they covered" the whole 
country and threatened to devour everything green. Indee<l, so great 
wa« the alarm they occasioned among the people, that days of fasting 
and prayer were appointed on account of the threatened calamity. The 
southern and western parts of New Hiimpshire, the northeni and eastern 
parts of Massachusetts, and the southern part^ of Vermont, have been 
overrun by swarms of these grasshoppers and have suflered more or 
less from their depredations. 

Among the various accounts which I have seen, the following, 
extracted from the Travels of the late President Dwight, seems to he 
the most full and circumstantial : 

Bennington, Vermont, and its noigbborhood, bave for Bome time past boen infe*ted 
by grassboppers of a Idnd witb wbicb I hail beforo iKM^n unacquainted. At If-ant, 
tbeir bistory, as given by respectable persons, is in a great mea^sure novel. They' 
ap])ear at different periods, in different years ; but the time of their continuance scvsm 
to bo the same. This year (1798) they came four weeks earlier than in 1797, and diwip- 
pcared four weeks sooner. As I bad no opiM)rtu nity of examining them, I cannot describe 
their form or their size. Their favorite food is clover and maize. Of the latter they 
devour the part which is called the silk, the immediate means of fecundating the ear, 
and tlius prevent the kernel from coming to perfection. But their voracity extends to 
almost every vegetable, even to the tobacco plant and the burdock. Nor arc they 
confined to vegetables lilone. The gannents of laborers, bung up iu the field while 
th<?y are at work, these insects destroy in a few hours; and with the same voracity 
they devour the loose particles which the saw leaves upon the surface of pine boards, 
and which, when se[^arated, are termed saw-<luHt. The appearance of a board fence* 
froiji which the particles had been eaten in this manner, and which I saw, was novet 
and singular ; and seemed the result, not of the operations of the plane, but of attri- 
tion. At times, particularly a little before their disappearance, they collect in clouds^ 
rise high in the atmosphere, and take extensive llights, of which neither the cause nor^ 
the direction has hitherto been discovered. I was authentically informed that som^ — 
persons employed in raising the steeple of the church in Williamstown, were, whih 
standing near the vane, covered by them, and saw, at the same time, vast swarms c 
them flying far above their heads. It is to be observed, however, that they cuf»tom] 
rily return and perish on the very ground which they have ravaged. 

Through the kindness of the Rev. L. W. Leonard, of Dublin, New — " 
Hampshire, I have been favored with specimens of the destructive ^ 
locusts which •occasionally appear in that part of New England, and J 
which, most probably, are of the same species as the insects mentioned -: 
by President Dwight. They prove to be the little red-legged locusts, • 
whose ravages on oui- salt-marshes 1 have already recorded. 

In the summer of 1838, the vicinity of Baltimore, Maryland, was 
infested by insects of this kind ; and I wiis informed by a young gen- 
tleman from that place, then a student in Harvard XUollege, that they 
were so thick and destructive in the garden and grounds of his father, 
that the negroes were employed to drive thopi from the garden 
with rods; and in thisrway they were repeatedly whipped out of 
the grounds, leaping and flying before the extended line of eastiga- 
tbrs like a flock of fowls. Some of these insects were brought to me bj 
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the same gentleman, on his return to the university, at the end of the 
summer vacation, and they turned out to be specimens of the red-legged 
locusts already mentioned. — (^Dr, T. W. Harris^ in his Report upon the 
Insects of New England Injurious to Vegetation.) 

Its ravages on Cape Cod. — ^In some dry seasons within my recollection 
they have been so numerous here as to destroy almost every green 
thing. I am not able to give the precise year when their depredations 
were committed ; I only know that in times of great drought their rav- 
ages have been very great. — {From an account by Mr. F. Seudder^ Barn- 
stable^ June 22, 1868.) 

Its ravages in Maine. — ^The year 1821 or 1822 was an unusually dry 
season during the summer months. In the early part of the season 
fires had raged extensively on newly cleared lands. In June there ap- 
I>eared an immense number of red-legged locnsts (Acridiumfe^nur-ruhrum) 
on the &rm where I then resided in the town of Pownal, Cumberland 
Oonnty, Maine. 

The land is a light sandy soil, in places merging into a sandy loam, 
which, but a few years before, had supported a dense growth of spruce 
and hemlock; this had been burned over, leaving the ground covered 
with a heavy scurf of vegetable matter. It was apparently in this scurf 
that the locusts had laid their eggs the previous year. 

During the haying season the weather was dry and hot, and these 
hungry locusts stripped the leaves from the clover and herdsgrass, leav- 
ing nothing but the naked stems. In consequence, the hay crop w\as 
seriously diminished in value. So ravenous had they become that they 
would attack clover, eating it into shreds. Bake and pitchfork handles, 
made of white ash, and worn to a glossy smoothness by use, would be 
found nibbled over by them if left within their reach. 

As soon as the hay was cut and they had eaten every living thing 
from the ground, they removed to the adjacent crops of grain, com- 
pletely stripping the leaves; climbing the naked stalks, they would eat 
off the stems of wheat and rye jast below the head, and leave them to 
drop to the ground. I well remember assisting in sweeping a long cord 
over the heiula of wheat after dark, causing the insects to drop to the 

Edundy where most of them would remain during the night. During 
rvest-time it was my painful duty, with a younger brother, to pick up 
the fallen wheat heads for threshing ; they amounted to sevei*al bushels. 

Their next attack was upon the Indian corn and potatoes. They 
stripped the leaves and ate out the silk from the com, so that it was 
rare to harvest a full ear. Among forty or fifty bushels of corn spread 
out in the corn-room, not an ear could be found not mottled >yith de- 
tached kernels. 

While these insects were more than usually abundant in the town 
graerally, it was in the field I have described that they appeared in the 
greatest intensity. After they had stripped everything fo)m the field 
they began to emigrate in countless numbers. They crossed the high- 
way and attacked the vegetable garden. I remember the curious ap- 
pearance of a large flourishing bed of red onions, whose tops they first 
literally ate up, and, not content with that, devoured the interior of the 
hnlbs, leaving the dry external covering in x)lace. The provident care 
of my mother, who covered the bed with chalf from the stable-floor, did 
sot save them, while she was complimented the next year for so suc- 
cessfully sowing the garden down to grass. The leaves were stripped 
^m the apple-trees. They entered the house in swarms, reminding 
one of the locusts of Egypt^ and as we walked they would rise in count- 
less numbers and fly away m clouds. 
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As the nights grew cooler, they collected on the sprace and hemlock 
stumps and log fences, completely covering them, eating the moss and 
decomposed saiface of the wood, and leaving the surface clean and new. 
They would perch on the west side of a stomp where they could feel the 
warmth of the sun, and work around to the east side in the morning as 
the sun reappeared. The foot-paths in the fields were literally covered 
with their excrements. 

During the latter part of August and the first of September, when 
the air was still dry, and for several days in succession a high wind pre* 
vailed from the northwest^ the locusts frequently rose in tiie air to aa 
immense height. By lookmg up at the sky in the middle of a clear day, 
as nearly as possible in the direction of the sun, one may descry a locust 
at a great height. These insects could thus be seen in swarms, apx)ear^ 
ing like so many thistle-blows as they expanded their wings and were 
borne along toward the sea before the wind ; myriads of them were 
drowned in Casco Bay, and I remember hearing that they frequently 
dropped on the decks of coasting vessels. Cart-loads of dead bodies 
remained in the fields, forming in spots a tolerable coating of manure. 

It was an object of curiosity to me, then a boy, to catch some of the 
largest locusts, and turn up their wings to find the little red parasite 
which covered their bodies ; this might have done something toward 
hastening their destruction, although it did not prevent the ravages on 
the crops. » 

During the years necessary to clear up the forests on the sandy lands 
in the vicinity, it was no uncommon thing to have the crops seriously 
injured by these locusts, but never, to my knowledge, to the extent 
described above. 

In response to my special inquiries concerning the flight of these in- 
sects, my correspondent replied as follows : 

I do not remember ever to have witnessed the flight of these grass- 
hopiKjrs to any extent, except during the year mentioned, and the pre- 
ceding one. Nor do I ever recollect a time when the wind blow so steadily 
for days in succession, from the northwest, generally rising soon aftc^ 
midday, and going down with the sun. I have no meteorological record^ 
but speak from memor^\ 

The town of Pownal was principally settled after the opening of th^ 
present century. As the lands were cleared, the Canada thistle and other' 
species sprang up in great quantities j when they ripened, the winds 
spoken of as occun ing at that time earned off immense numbers of the 
thistle-blowsto the ocean. I was wont to spend hours inmy boyhoodlying 
on the ground ^ind directing my eyes as near as I could to the sun, to watch 
the thistle-blows as they passed across or near its disk. I think I 
could have seen them, in this situation several hundred feet high. I in- 
jured my eyes permanently by indulging in this amusement. Whether 
the grasshoppers ever rose to so great a height I do not know, but I 
think that they generally flew at a lower level. • • • Although 
they would rise in clouds as one api)roached them, it wa« only an occa- 
sional one that would rise higher, and fly off before the wind, and then 
only when the wind was blowing freshly. They did not fly with their 
heads directly before the wind, but seemed to rise in the air, set their 
wings in motion, and suffer themselves to be borne along by the cur- 
rent. They generally, perhaps always, rose in the afternoon, when the 
sun was hot and the wind blowing freshly. — (From accounts furnished bg 
Dr. N. T. Trucj BetM^ MainCj February 28 and Mardi 10, 1868.) 

Its ravages in Ohio and Penmylvania, — Mr. Schenck, of Franklin, 
Warren County, Ohio, writes to the Ohio f^armer that the grasshoppers 



NEBRASKA AND PORTIONS OF ADJACENT TERRITORIES. 257 

are making their appearance in vast numbers. He says, ^^ Last year 
we had nuUious of them ; this year we have hundreds of millions." For 
five years, he says, they have been increasing on his farm, and he fears 
that unless some means are discovered for their destruction they will 
totally ruin his own and his neighbors' clover-Helds. 

The speed of the Central Kailroad locomotives is considerably decrea.sed 
by the immense swarms of grasshopi)ers between Lancaster and Phil- 
adelphia. One engineer stated that his train was forty minutes behind, 
owing to the num^r of grasshoppers on the track, and that he used 
twenty buckets of sand, which was thrown on the rail in front of the 
driving-wheels, to enable him to get along at all. Improbable as this 
story may appear, its truth is vouched for by the engineer above alluded 
to.— {Quoted by Mr, A. 8* Taylor in the California Farmery April 22, 1859.) 

B.— Caloptentjs sprbtus, XJhler. 

Ifotes irpon Oaloptenus spretus, UAler, as observed during its invasion 
of Western Iowa in August and September, 1867. 

By September 3, these grasshoppers had reached the vicinity of Kcd- 
field, in the central part of Dallas County, and were sufficiently numerous 
to attract general attention. I first detected them September Ist^ while 
collecting insects in the afternoon. The next day they were very com- 
mon, and on the day succeeding rose before me in my walks in swarms. 
At this time I did not notice their arrival in immense flights, but in 
Guthrie County, in the valley of the Beaver, they were said to have 
appeared in myriads at about 11 a. m., September 5th, coming from the 
nortiiwest and alighting so thickly as literally to cover the ground. 
They gradually dispersed, and after a day or two were much less com- 
mon. At noon of the 13th I observed the lighting of an immense flight, 
in the same vicinity, likewise coming from the northwest. They filled 
the air quite thickly, and, with their wings glistening in the sunlight, 
resembled immense snow flakes. Their progress was readily traced from 
the north and west, and their origin was undoubtedly Dakota and 
Nebraska, where my friend Mr. 0. 11. St. John observed them in abund- 
ance in the larval state, in May. lie also noticed them at or near Sioux 
Vity, and at other x)oints on the Iowa side of the Missouri Bivcr. Their 
IHTOgress eastward was gradual ; they appeared at Exira, in Audubon 
County, only forty or fifty miles west of Eedfield, about August 20th, 
or nearly two weeks earlier than at the latter place. 

After a few days their havoc with the vegetation began to be paiii- 
iiilly apparent; in ten days they had stripped the leaves from the com, 
the potatoes, and the white- willow hexlges ; several species of Ambrosia 
and Chenopoda presented but bare stems, and even the resinous foliage 
of the Heliantlii did not wholly escape. I was obliged at once to sus- 
pend for the season my herbarial collections, from the ragged condition 
of the foliage of almost all species. Yet they displayed discrimination 
i& selecting their food, leaving sorghum wholly untouched while denud- 
ingmaize growing by its side ; melons themselves were eagerly devoured 
^Ule the vines that bore them were scarcely mutilated ; every cabbage 
patch was quickly disposed of; they even attacked the ears of corn, 
ttting off the outer husks, and devouring an inch or more of the end 
of the ear. 

They commenced pairing soon after their arrival, but oviposition 
vag delayed for some days. I think the exact time of this may depend a 
opon the weather, or rather upon the condition of the ground. For a ' 
H. Ex, 19—17 
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time after their arrival the weather^was intensely dry — ^the calmination 
of a very protracted and severe drought. Although they commenced 
pairing a week or ten days pre\iously, none were seen depositing their 
eggs until the occurrence of a heavy rain, which moistened and of course 
somewhat softened the hard, parched ground. Tiiis happened on the 
17th, when ovix)osition became at once general, and was being carried 
on in every favorable place when I left the State, September 23d. 

For breeding sites they generally select spots devoid of vegetation, 
preferring paths, road-sides, and other hard, bai*e groimd, the comi>aGt- 
ness of the earth in such places doubtless tending to preser\''e the eggs 
from being crushed, or from disturbances to which in loose earth they 
would be liable. Into this hard ground the female, by diligent working, 
iuseit'S her somewhat extensible abdomen it^ whole length, making a 
cylindrical cavit}" about an inch and one-half in depth. At the bottom 
of this the eggs are laid ; they form a mass three-fourths of an inch to 
an inch in length, and about one-fourth of an inch in diameter. The 
eggs are elongated, fifteen to twenty-five in number, and when first laid 
are of a light yellow color, which soon deei)ens almost to an orange. 
Around the eggs a quantity of white or light-pinkish frothy substance 
is de[K)sited, which soon hardens to form a compact egg-case. Usually 
the hole is filled with it, the summit of the egg-case being about half au 
inch or more below the surface. Ordinarily Sie holes are nearly vertical, 
but sometimes more or less inclined. During oviposition, as at other 
times, these grasshoppers are eminently gregarious; every bare space of 
ground of considerable size is completely covered with th^n, and each 
square inch made the receptacle of several clusters of eggs ; the surQice 
of the ground appears thickly x)erforated with small holes. 

It is difiicult to give a just coiiception of their numbers. Any one 
who has once seen them would feel no surprise in hearing of locomotives 
stopped in rising grades by their a|)undauce on the rails, as actually 
happened in Iowa. The tires of ordinary vehicles were covered with 
their crushed remains, while it was impossible to walk without treading 
upon them ; swine feasted upon them, especially when they were slightly 
stitteued by cold in the etirly morning ; hazel and other slender bushes 
I have seen bending under their weight ; and closely-grazed hill-sides 
appeared as white as though sown with plaster from the glistening of 
their wings. They were most partial to cultivated districts; the vicinity 
of valleys along the streams was next in favor. On the high, broad, 
wild prairie they were rarely met with, and I never saw them in such 
places in numbers sulficient to attract att^^ntion. . 

I left tlie invaded district too soon to state their duratfon. At New 
Jetferson, in Greene County, September 22, 1 saw immeikse numbers in 
the air, as though now accessions were coming ; at the same time the 
ground was thickly strewn with the dead. Apparently they live but a 
very shoit time after depositing their eggs. So far as I could learn, 
they did not proceed eastward beyond the middle of the State. 

Two other invasions of Western Iowa by immense numbers of a mi- 
gratory grasshopper — probably this same si>eeies — ^have occurred since 
its settlement: one three years ago, when they only devastated the 
westeni tier of counties ; the other ten years previous to that, when 
they swept over the entire State, aTthongh, from all accounts, in less 
numbers than recently. In both cases they deposited their eggs, and 
greatly terrified the inhabitants by their prospective abundance. In 
both cases the eggs were hatclied during the following spring, but while 
the larvffi were very young cold rains came on and destroys them aU. 
Hence this spring the farmers of Iowa. may in like manner be relieved 
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of them ; if not, their ravages dnring the coming summer must be fear- 
ful. It was the universal testimony' that this species of grasshopper is 
not ordinarily seen in lowa^ Indeed, nearly every one with whoui I 
conversed claimed never to have se^n it before. — {From an account fur- 
fiMed by Mr. J. A. Allen^ Cambridge^ Massachusetts, March 10, 1808.) 

Its ravages in British Atnerica, — ^Three kinds of grasshoppers made 
their appearance here in 18G4 and 1865 : 1st, a grasshopper yellow on 
the belly, and about three inches in length, stout in proportion. Fi*om 
one of these I pressed out as many as one hundred eggs : there were 
very few of this species, [probably (Edipoda corallipes^ Hald., whicrh 
occurs at Bed River.] 2d, a grasshopper one and one-half inches in length 
with two yellow strii)es, commencing at the antennaa and running down 
on the upper wings, meeting at the tips when the wings are closed. I have 
dug up some of their nests and found sixty-two eggs in one, and as 
many as seventy-two in another ; this species was not very numerous. 
ICdloptenus hivittatusj Uhler.] 3d^ the kind which I now forward, [Ca- 
loptentis spretuSj Uhl.] The male is one inch in length ; the female trom 
one and one-fourth to one and one-half inches in length ; they deposit 
from twenty to thirty-ctae or thirty-two eggs in a nest. They visited 
here in 1857, laying their eggs in great numbers, in the Assinniboin 
region, destroying the crops of 1858. In 1864 and%865 they came again 
in swarms and destroyed many fields. The eggs deposited in 1865 pro- 
duce<l their young from the 2Uth of May to the 10th of June, and 
moulted for the last time from the 20th of July to the 10th of August ; 
a tew days after they fied away. On the 12th of last Angust (1867) 
they fell in immense numbers, swarm following swarm, until late in 
September ; as soon as they fell they commenced the work of reproduc- 
tion, which they continued during August and September, and the tirst 
week of October; this labor perlbrmed, they took their flight to the 
south. A con*espondent at Oarleton House, on the Saskatchewan Kiver, 
in si)eaking of these grasshoppers, says, ''The day in which you say 
they made their appearance at Red Kiver, (August 12, 1867,) I left 
Carleton House for Fort Pit, (on the north branch of the Saskatchewan 
Biver,) and all along the route they were very numerous ; about tlie 
latter end of August they were flying south in great numbers.'^ Tliey 
sQso occurred last autumn at Fort Pelly, in the Swan liiver district, 
(Dear the head-waters of the Assiniboin,) and they have doubtless 
deposited their eggs in all the barren ground (prairie) between Fort Pit 
and Ked River. Tliey did not extend to the Winnipeg River, but myriads 
of them were drowned in Lakes Mantowaba and Winnipeg. — {From a 
letter of Mr. Donald Ounn, Bed Eiver^ April 17, 1868.) 

Its ravages in Nebraska, — The last day of August, 1866, near the 

middle of the afternoon, quite a number of grasshoppers were seen 

alighting, and that number rapidly increased till a little before sunset. 

The next morning they api)eared much thicker, but were only so from 

Laving crawled more into the open air to sun themselves. About 

o^clock they began to come thicker and faster from a northerly direction, 

swarming in the air by myriads, and making a roar like sui)pressod, dis- 

taut thunder. By looking well up to the sun they could be seen to good 

ailvantage, and could be seen as high as the eye could discover an object 

«) small, in api>earance like a heavy snow-storm, each hopper very mneh 

like a very large flake, sjive that it passed by instead of falling. The 

number was beyond imagination — the leaves of the timber in tliis sec- 

' tioa of the Territory would be but little in comparison. The air was 

literally full of them, and continued so till along in the afternoon, when 

the air was free of them ; countless millions having x)assed on, leaving 
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;. 1«— OaUPOPHYLLUM T0RQT7IUM 145 

Idu A nearly straight part of a large Bpeoimen, incomplete at both ex- 
tremities, dightly reduced in size. (Bock Blnn.) 

1&. A smaller flexaoos specimen, side view, showing also the calice with 
its mamns broken away ; one-eighth diameter less than natural 
size. The opitheca is eroded in places so as to expose the septa. 

Ic. A small specimen showing the calice nearly complete, with a small 
septal fossula above, and a round central depression. 

Id. Transverse section of the large sjyecimen, showing the two sets of 
septa, the thin dissepimenti between, and the central area occu- 
pied by the smooth tabulse. The short septum above indicates 
the position of the fossula. 

J, 2.— PUSUIINA CYUXDRICA - : 140 

A small portion of the weathered surface of limestone from Plattsmouth, 
aunost entirely composed of these little foraminiferous shells ; 
the figure being slightly reduced in size. 

p. 3.— ElOSOCRINUS TYPU8 .'- 146 

3a. View of under side of the cup, slightly reduced in size, and showing 
the small basal, larger subradial, and first primary radial pieces. 
35. A side view of the same. 
5. 4.— Fknestella, sp 152 

4a. A portion slightly reduced from Professor Qeinitz's figure repre- 
senting the natural size. 

4d. Non-poriferous side a little reduced from Professor Greinitz's magni- 
fiecl figure of same. 

5. 5. — SYMXGOPORA MULTATTENUATA , 144 

5a. A small portion, one-eighth diameter less than natural size, showing 
the wrinkled, rather flexuous corallites with their connecting 
tubes. 

55. A transverse section of a portion of the corallum where the coral- 
lites are rather widely separated ; one-eighth diameter less than 
natural size. 

5c. Transverse section of one of the corallites magnified so as to show 
the very short septa around the wall, and sections of the irregular 
tabula; within. 

5<!. Longitudinal section of a portion of two of the corallites, a little 
magnified, showing the oblique irregular tabular. 

5. 6. — ^ARCH JEOCIDARIS ? TRISERILVTA .* 151 

6a. Part of a primary spine, convex side, magnified a little less than 

two diameters, and showing the lateral serrated margins with 

three mesial rows of little crenated ridges. 
65. The oi^positc side of another specimen, magnified slightly less than 

two diameters, showing a mesial and two lateral serrated carinse. 
6c. A portion of the articulating cud of the same, Enlarged about four 

diameters, to show its milled ring and minute longitudinal strias. 

5. 7.— Terebratula bovidens 187 

7a. A medinm-sized specimen, profile view. 

75 &, c. Dorsal and ventral views of same. 

7d. Side view of a larger specimen from Kansas. 

J. 8. — Orthis cakroxaria , 173 

8a. Ventral view of a rather large specimen slightly less than natural 

size. 
86. Dorsal view of same. 
8c. Outline i)roflle \iew of same. 

g. 9. — Rhynchoxella Osagexsis 179 

9a. Dorsal view of an internal cast, nearly natural size. 

9b. Ventral view of same, showing it to be a true Shifnchonella, 

5. 10. — Chonetes Vebxeuiuana 170 

10a. The usual form, and a little less thiui the natural size, of the species. 
10&. Another specimen unusually extended on the hinge line. 



2 BXfUJIATIOXB OF PLATE I. 

Fig. 11.— Spirifkr (Martinia) planocoxyexus 1^4 

llo. Dorsal view, roaguificd a littlo less than two diameters. 
lib. Ontlino profile view of same. 

Fig. 12.— Athyris suBnuTA 180 

A rather large, well-developed specimen, dorsal view. 

Fig. 13.— Retzia (Eumetria) pcnctulifera 161 

Dorsal view, magniiied rather less than two diameters. 

Fig. 14.— PrODUCTUS PBRTEXUI8 164 

14a. View of a cast of the ontsido of the concave or dorsal valve, one- 
eighth diameter less than natnnd else. 
lib. View of ontside of ventral valve of another specimen about natu- 
ral siise. 
14c Section in outline of the two valves onitedi showing the distinct 
concavity of the dorsal valve. 

FORBZON 8PBCIES FOR COBfPARISON. 

Fig. 15.— Oabcarophoria Schlotheimi 179 

An internal cast (slightly redaoed in siae from Professor King's figure), 
showing ^at a) the cast of the rostral chamber, separated by 
the deep slit on each side left by its walls. For comparison with 
Fig. 95, in which there are no traces of the walls of such a 
chamber. 

Fig. 16.— Productus cakcrikx 165 

16o & b. Posterior and lateral views^lightly reduced firom de Vemeuil's 
fignre ; for comparison with Fig. 14. 
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Fig. 1. — ^FUSULINA CYLINDRICA 140 

A fragmeut of limestone, sbowing sections of Fuaulina, one-eighth di- 
ameter less than natural size. (Rock Blnff.) 

Fig. 2.— Productus Nebr.\8Censi8 1G5 

A cast of the interior of a ventral valve (reduced one-eighth di- 
ameter in size) as seen when broken from a hard limestone 
matrix, so as to leave the shell and spines in the latter. (Bellev ue. ) 
Fig. 3.— SpirifkrlineatusT* 

3a. Dorsal view of a small specimen of the shell divested of its minute 

hair-like spines. 
35. Same, cardinal view. (Platte River.) 

Fig. 4.*— Tkrkbkatula bovidkns 1S7 

4a. Dorsal view of a small specimen, of nearly natural size. 
4ft. Profile view of same. (Rock Bluff.) 

Fig. 5.— PRODUCTUS Pratteniaxus 1G3 

5a. Interior of on imperfect dorsal valve from Plattsmonth, showing 
the mesial ridge, and very short cardinal process (nearly natural 
size). 
bb &,€, Dorsal and ventral views of a smaller specimen, from Rock 
Bluff, with the ears, margins, and spines broken away (a little 
less than natural size). 

Fig. jB.— PRODUCTUS PUNCTATUS 1G9 

An imperfect ventral valve, partly exfoliated, so as to remove the 
small spines, ears and margins. A little less than natural size. 
(Plattsmouth.) 

Fig. 7.— Edmondia subtruncata 215 

View of cast of left valve, one-eighth diameter less than natural size. 
(Rock Bluff.) 

Fig. 8.— ALLORISMA (SeDGWICKLV) GRAN08A 220 

View of right valve ; mainly a cast, but with some remaining portions 
of snell. One eighth diameter less tiian natural size. (Rock 
Bluff.) • 

Fig. 9. — ChJSNOMYA LE.1VKNW0RTHKNSI8 21(5 

Posterior pnortion of the two valves united. Slightly less than natu- 
ral size. (Rock Bluff.) 

Kg, 10.— AlXORISMA 8UBCUNEATA 221 

lOo. Dorsal view of an internal cast of a largo specimen, one-eighth 

diameter less than natural size. 
105. Side view of same. (Rock Bluff.) 

Fig. U.— PSSUDOMONOTIS, sp 200 

A fragment of a left valve (cast) showing the larger costie, with 

vaulted scale-like laminse of growth, and smaller ribs between ; 

slightly reduced in size. (Cedar Bluff.) 

Fig. IS.— SOLEKOHYA, Sp.t 

12a. An imperfect cast, slightly reduced in size. 
125. Opposite view of same. (Kock Bluff.) 

Ffg.13.— CHJENOMYAMlNEHAHAf 217 

13a. Dorsal view^ of a cast, with some portions of the posterior mar- 
gins wimtlng. 
IZb. Side view of same. (Plattsmouth.) 

*Ttlmia the ahell described by Professor McChesney (Palaeozoic Eossils, page 43, l^CO) under tlio 
UBM SIfttiftr perpUmu; it is always small, and majibe distinct from 8. Uneahu. The deairiptiou 
of It warn iDadrertently omitted in our text 

f TUs oast is too imperfeet for description or identification. It does not differ, however, so far as can 
be Men. firoD a foxm common in the Coal-Mcasurcs of Illinois, bat seems to be different fh>m the Ni^ 
C^ speoimeD, referred (erroneously, as I think) by Professor Ocinits to & Mormioi, de Veruooil 
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1.— Phillipsia. sp 237 

la. Pygiaimuone-eiffhth diameter less than natural size. 
lb. Same, enlarged. (Both from Geinitz, Plattsmonth.) 
2. FHILLIPSIA MAJOR 238 

2a. Pygidinm (cast) one-eighth less than natural size^ from Bollevne. 

2b, An outline profile view of same. 

2c Part of the pygidium of a larger individual, from Plattsmouth, 

slightly reduced in size. [Segments of lateral lobes not oblique 

enough in the figure.] 

3.— PERIPRISnS SEMICIRCTTLABIS 242 

3a. Posterior view of a tooth and root, from Bellevue, showing the pro- 
found concavity of the crown, and the serrated edge, slightly 
less than natural size, with an enlarged outline oi the &tter 
above. 

4.*-FERIFia8TISSEMICIRCULARI8.J 242 

An internal cast of the deep concavity of the crown (o), and a por- 
tion of the root (r), slightly reduced in size. (Rock Bluff.) 

5. PfTALODUS DESTUCTOR 241 

A specimen consisting of nearly an entire crown, and a portion of the 

root, i>ost6rior view, represented slightly less than natural size. 

(Bock Bluff.) 

6.— CLADODUS MORTIFES 239 

6a, A fragment of the main cusp, near base, slightly reduced in size. 
65. Outline restoration of the wnole tooth. 

7.— Natjtiltjs ponderosus 236 

7a. View of the flattened or slightly concave ventral or outer sido of a 

large specimen, reduced to sfightly less than two-fifths diam. of 

natural size. 
75. Side view of some. (Plattsmouth.) 
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Fig. 1.— Synocladia biserialis - 15G 

la. A portion of the polyzoam, onc-cightli diameter less than natural 

size, non-poriferons side. 
lb. A portion of same, magnified so as to show tho fine striss, and irreg- 
ularly scatterea dimorphous pores, same side. 
Ic Poriferous side of a fragment, magnmed. 

Fig. 3.— Edmondia Aspinwaixexsis 216 

3a. Side view of internal cast, one-eighth diameter loss than natural 

size. 
25. View of the left valre, with the beak and dorsal margin of the right 

valve seen above, in consequence of a slight displacement. 
Sc. Dorsal view of the cast of both valves united. (Aspinwidl.) 

Fig. 3.— Orbicuix)idea, sp 158 

An impression of the outside of the under valve in the matrix (slij^htly 
less than natural size), with iK)rtions of the thin shell adhering, 8o 
as to show the smooth inside, aud a prominent internal ridge {d) 
corresponding to a deep external furrow, with a small, round, 
or oval foramen at its nufer end. 

Fig. 4.— Spimpeb (MAirriyiA) PLAXocoxvEXUS 184 

4a. Ventral view, slightly less than natural size. 
4b. Outline profile view of same, magnified. 

Fig. 5.— Productus punctatus 1G9 

Side view of an accidentally compressed ventral valve, a little reduced iu 
size. 

Fig. 6.— Productus NEBRA8CEN8IS 1C5 

An impression iu the matrix pf the fnner side of a ventral valve, one- 
eighth diameter less than natural size. 

Fig. 7.— Edmoitda reflcxa? 213 

A slightly' reduced view of the two valves opened and spread out upon 
the matrix. [This figure does not show the marks of growth 
strong enough, aud has the beaks a little too far forward. J 

Fig. 8.— AVXCULOPECTEN CARBONIFEKU8 193 

A fragment of a left valve, enlarged nearly two diameters, aud show- 
ing tho costo) and marginal digitations. 

Fig. 9. — Choxetes oranuui'T^ra 170 

A ventnd view, slightly reduced in size. 

Fig. 10.~CHONETES GLABR^\ 171 

A ventral view, slightly reduced in size. 

Fig. 11.— Aviculopecten T Whitei 195 

llo. Left valve, flattened by pressure ; one-eighth diameter less than 

natural size. 
115. Another of the same, of smaller size. 

lie A flattened right valve, showing the deeper sinus under the ante- 
rior ear ; slightly reduced iu size. 

Fig. 12.— MYALINA SUBQUADRATA -202 

An impression of the left valve (reduced one-eighth diameter) iu the 
clay matrix, with adhering portions of tne thin outer fibrous 
layer of shell remaining. 

Fig. 13.— PlEXTROTOUARIA FBRHUMEROSA 232 

13a. A somewhat distorted specimen the distortion making the spire 

appear rather shorter than natural (a little reduced in size). 
Idd. Another specimen fh)m Rule, enlarged nearly two diameters, and 
somewhat restored. 

tig. 14.— Plrubotomaria inornata 232 

View or side and aperture, slightly reduced in size. 

* All tho spocimens flgnred on this plato, not othenrise designated, are from a shaft sunk to a depth 
of abont 100 feet, at ao eleratiom of 73 feet ahove tho Missouri, one milo and three^fonrths west of Ne- 
braska City landing. 
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Fig. 15.— Plattceras Nebrascensis 227 

15a. View of apertnre, and laterally carved apex. 

15. A side view, showiDg the undulated lip and marks of growth. 

Fig. Id.— Bellkrophon carbonarius 224 

A aide view, a little reduced in size, of a specimen from Mr. Morton's 
shaft. 

Fig. 17<— BellerofhonBCarcouiana 226 

A cast somewhat flattened and distorted by pressure, with much of the 
expanded lip also broken away ; enlarged nearly two diameters. 

Pig- 18.— XYfiPTRODUS T OCGIDENTALI8 244 

18a. Upper view, a little less than natural size. 

185. Tne same, magnified nearly two diameters, and a portion of the 

pitted surface stiU further magnified. 
18c. Outline transverse section across the widest part. 
ISd. Side view of same. (From AspinwalL) 

Fig. 19.— DiPLODUS COMFRESSUS 240 

19a. Anterior view, a little less than natural size, of a specimen, with 

the cusps, and anterior tubercle of the root in part oroken away. 
19b, Later&l view of same, magnified. 

Fig. 20«— PBRIPRISTIS SEMICIRCULARIS 242 

20a. View of the convex side of the root and crown, slightly less than 

natural size. 
205. An outline lateral view of the some. 
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Fig. 1.— ^SCAPHIOCRIXUSt HEMISPH^IUCUS 147 

la. Posterior vlow of body and arm-bases, inclnding a few pieces above 
the bifurcation on the second primary radial pieces ; all reduced 
one-eighth diameter in size. 

Ih, Another specimen, with the second radials and arms removed, so as 
to show the upper and inner side of the cup in which the inter- 
nally protuberant base is seen in the form of a little deprc88e<l 
cone within. 
Fig. 2.— Zbacrinus mccrospinus 149 

2a ^ (. Two views of the spinc-liko second radial pieces, reduced 
one-eighth diameter, from Professor Geinitz's figures. 

2b, Upper side of the same, reduced from Professor McChesney's 
figures of an unworn specimen. 

Fig. 3.— FUSULIKA CYLINDRICA 140 

3a. A specimen magnified nearly throe diameters. 
Zb, A transverse section of the same, somewhat more enlarged, to 
show the involuted and septate character of the interior. 

Fig. 4. — LOPHOPHTIXUM PUOLIFERUM 141 

4a. A side view, slightly less than natural size, of a specimen with 

the walls of the cup partly broken away, so as to show the end 

of the columella within. 
45. A longitudinal section of another specimen of the same species, 

sliditly reduced in size, showing the transverse arching ]>lates, 

columella, &o. 

Fig. 5. — FlSTULIPORA KODULIFERA 143 

5a. A specimen nearly natural size, incmsting a piece of another little 
coral of ramose form. 

56. One of the nodes or prominences of the same, enlarged tto an to 
show the pores with their prominent margins, ^1 dircetod a 
little outward from the middle of the prominence, whk'!i is 
nearly without i>ores. 

5c. A transverse section of a portion of the same sx>ecies, moro hi^^lily 
magnified, to show the finely cellular tissue between tho coil- 
tubes. 

5<f. A magnified longitudinal section of a piece of the same species, cut- 
ting through the cell-tubes and exposing the intercellular tin^ue. 
Fig. 6.— Productcs stmmetricus 167 

6a fh. Slightly reduced interior and exterior views of a dorsal 
valve, with the tritid cardinal process, which does not^liow it*^ 
entire length, owing to its strong curve. In Fig. 6a, the roni- 
form scars are put in froqi another specimen of the samt* spccicK. 
not being defined in that figured. 

Pig. 7. — PrODUCTUS 8EMIRETICULATC8 160 

7a. Side view (slightly reduced in size) of a specimen with the ante- 
rior margin not quite complete. 

7h. Ventral view of another somewhat larger specimen, also reduced 
a little in size. 

Fig. 8. — ^BXTZIA PUNCTULIFERA 181 

Dorsal view of a small specimen, enlarged to nearly two diameters. 

Pig. 9.— AXHYRia SUBTILITA 180 

Dorsal view of a medium-sized specimen, slightly reduced in size. 

Fig. 10.— Hkmipronites crassus - 174 

10a. Dorsal view of a medium-sized specimen (slightly reduced in 
size), showing the area of the ventral valve ^vith its false del- 
tidium. 
lOh, Interior of a smaller ventral valve, showing the cardinal process 
(also slightly reduced). 

Fig. 11. — Productus Nebrascencis 160 

11a. Ventral view of a small specimen (reduced one-eighth diameter 
in size), showing spine basee. 



2 BXPLANATI0N8 OF PLATE V. 

P«ge. 

Fio. 11. — 115. Interior of a larger dorsal valve, also reduced in size, showing 

the bifid cardinal process, and the divided mesial ridge, internal 
asperities, &c. 
• lie. Doreal view of another specimen (slightly redaced in size), sbow- 

injgf the cardinal marsin without traces of an area, and the 
slij^htly truncated hesSs, of the ventral valve, 
lid. A diagram profile view, enlarged, of a piece of the shell of the 
ven&al valve, to show the two sets of spines. 

Fig. 12. — Mkekella striato-costata 175 

12a. Ventral view of a rather small specimen, enlarged to nearly the 

medium adult size of the species. 
125. Dorsal view of same, showing area and false deltidium. 

Fig. 13.— Productus Prattenianus 163 

A view of the ventral side of a moderately larse specimen, slightly 
reduced in size, from Professor Geinitz's ngure, with the ears 
and spines broken away. (The restored ouuine of the ears has 
been added from our specimens.) 

FOREIGN SPECIES FOR COMPARISON. 
Fig. 14.— StROPHALOSIA HORRBSCEKS 167 

Dorsal view, showing hin|^ line and cardinal area (a), for comparison 
wit^ Fig. llo. (Slightly reduced in size, from Professor Qui- 
nitz's Ammaliscben iJeberr. der Dyas.) 
Fig. 15.— Productus Koninckianus 164 

15a. Side view^ slightly reduced in size. 

156. Ventral view of same, slighthr reduced in size. 

15c. An enlargement of a piece of^ the surfiice, showing the striss and 
short roinee magnified. All after Mr. Davidson. For compari- 
son with Fig. l£ 
Fig. 16.— Mbekella PEcnNiFORias, (=8lreptorhyn6hu8 peotmiformis) 175 

Dorsal view, showing area and deltidium of ventral valve (a little 
reduceid in size, from Mr. Davidson). For comparison with 
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Fig. 1. — Syittiulasma hkmiplicata 177 

la. Front view, a little redaccd in size. 
lb. Cardinal or posterior view of same. 

Fig. 2.— Bhynchoneixa Osagensis 179 

2a. Ventral view, reduced one-eighth diameter in size. 
2b, Same, enlarged nearly two diameters of natural size. 

Fig. 3. — Sphuferina KsNTUCKENSis 185 

3a. A specimen greatly extended on the hinge line ; enlarged nearly to 

two diameters. 
3d. Cardinal or posterior view of same. 
3e. Cardinal ana internal view of another specimen of yentral valve 

enlarged, showing internal lamina. 
3d. A very small individual, with hinge line short ; magnified two 
diameters. 

Fig. 4. — SPXRIFBR (MaBTINIA) PLANOCONVEXU8 184 

Dorsal view, magnified nearly two diameters. 

Fig. 5b—EuoMPHALU8 RUG08U8, (Hall ; not Sowerby) 230 

5a. Left view^ magnified nearly two diameters. 

5b. Section of same, showing the quadrangular form of the volutions, 

and the coucavitv of the ri^t side. 
5c. Sight or concave side of another specimen, one-eighth diameter less 
than natural size. 

Kg. 6.— PBODUCTUS C08TATU8 f t ir>9 

6a. I^file side view, reduced one-eighth diameter in siie. 
66. Ventral view, same. 

Fig. 7.— PBODUCTU8 LONGISFIKUSf 161 

Ventral view, reduced one-eighth diameter in size. 

Fig. 8.-— MACROCHEILn8 nn'EBCAIABIS, For. PCTLCHELLUS 228 

A side view, reduced one-eighth diameter in size. 
Fig. 9.— Phuupsia ecrruLA 238 

A crushed specimen, enlarged about two diameters. 
Fig. 10. — Chonetbs oranuufsra 170 

A ventral view, slightly reduced in size. 
Fig. 11.— Pinna peracuta 198 

11a. Side view (slightly reduced in size) of an internal cast, incomplete 
at both ends. 

lib. Dorsal view of same. 
Fig. 12. — Spirifer caheratus 183 

A dorsal view, nearly natural size, showing area and foramen. 
Fig. 13.— Cladodos mortifkr 239 

13a. A specimen, consisting of the root of a tooth, with the bases of 
the cusps remaining; one-eighth diameter less thaji natural 
size. 

136. An outline section of the main cusp, at base. 

13c. An outline view from above. 

13d. An opposite view of the root and bases of cusps, enlarged. 
Fig. 14.— Chomatodus arcuatus 243 

14a. View of anterior side, one-eighth diameter less than natural size. 

14b. Profile or section of tne same. 
Fig. 18.— Dkltodus T angularis 5^ 

18a. View of upper surface, somewhat reduced in size. 

186. Profile view of same. 

FOREIGN SPECIES FOR COMPARISON. 

Fig. 15.— Spiborbis permianus 231 

15a. View of left or attached side, magnified nearly three times, for 

comparison with 5a and 16a. 
156. RLzht or free side of same, for comparison with 5o and 16c : after 
nofSsasor King. 



2 EXPLANATIONS OF PLATE VI. 

Pago. 

Fi^jf. IG.— Spiborbis planorbites 230 

16a. Left viow, miuniified nearly three diameten, for compariBon with 
Fig. 5a. 

1G5. A fragment of the same, showing a section of whorls, for compari- 
son with Sb, 

16c Another specimen of same, magnified two diameters, right side 
for comparison with 5c 

16d. Section of last, for comparison with Sb : all alter Professor Gei- 
nitz. 

Fig. 17.— EUOMPHALUS QUADRATUS 231 

An oblique anterior view. (Slightly reduced from Professor McCoy's 
figure. 
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Fig. 1.— ScafhiocrinusThemisph^jucus 147 

la. View of the body from above, slightly reduced. 
lb. View of the same fh)m below. 

Ic. Posterior side of same in outline ; all slightly reduced from Pro- 
fessor Geinitz's figures. 

Fig. 2.— RhOMBOPORA LEPIDODENDROIDES 141 

2a. Branch, one-eighth diameter less than natural size. 

2h, Part of same, magnified a little less than three diameters. 

2c. Same, magnified al>out six diameters, to show the angular outlines 
of the calices, and the granules at their angles and along their 
margins. 

2d. Longitudinal section, magnified nearl v five diameters, showing the 
cuices (c) apparently without tabulae or se^ta, ascending m>m 
an imaginary axis, and the Interspaces (i), with longitudinal sec- 
tions or very minute intermediate pores. 

9e. Portion of surface, ground off a little obliquely, showing the cal- 
ices within rather more oval in outline than natural, with the 
very minute pores of the interspaces, apx>arently corresponding 
to the marginal granules of the exterior. 

^. Four of the calices, greatly magnified, to show their rhombic out- 
line and marginal granules. 

2g. Same, from another part of the same species, where they differ a 
little in form. 
Fig. 3.— Fekestella SHuaxARDi f 153 

3a. Fragment of the polyzoum slightly less than natural size, non- 
poriferous side. 

Zb, Fragment of the same, magnified to show the form and proportions 
of the fenestrules, branches, and dissepiments, comparatively 
course strise, &c. 

3c. Same, poriferous sides. 
Tig. 4. — Glauconome TRiLiNEATA, Meek ^ 157 

4a. Slightly less than natural size, non- poriferous side. 

Ab, Same, enlarged to show striie. ^ 

4c. Poriferous side enlarged. 

4d. Fragment of main stem, greatly magnified, to show the three mesial 
lines. 
Pig. 5.— Synocladia BiSERiALis,(=5. Ce«6ten«i f ) 156 

5a. Fragment, slightly less than natural size, non-poriferous side. 

!yb. Same, magnified about ^xo diameters, to show strite and dimorphous 
pores. 

5c. Poriferous side of another specimen, a little enlarged. 

5d. Part of same, greatly magnified, to show tho arrangement of the 
pores, tho mesial carina, and spine-like projections, with their « 
• minute perforations, &c, 

5c. Side view of one of the branches, much enlarged, to show the ele- 
vation of the spine-like projections along the middle, on tho 
poriferous side. 

Fig. 6.— POLYPOR A 1 r;5 

Enlarged poriferous side, slightly reduced from Professor Geinitz's 
figure. 

Hg. 7.— POLYPORA SUBMARGINATA - 154 

7a. Fraj^eut showing non-poriferous side, slightly less than natural 

* size. 
7b, Part of same, magnified, showing the poriferous side, with its me- 
sial carina and row of node-like granules. 

Fig. a— FUSULINA CYLINDRICA , 140 

8a. Specimen magnified a little more than three diameters. 
8ft. Iransverso section of the same, mangnified l>etween four and five 
diameters, so as to show the internal &tnictTiTe« 
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Fig. 9. — EociDAius Halliana 152 

9a. Ono of the primary spiucs, magnified a little less than six times. 
9b. Part of same, still more greatly magnified, to show the surface 

sculpturing. 
9c. One of the interambulacral plates of nearly natural size. 
9d. Same, magnified ; (all after Goinitz). 

FOREIGN SPECIES FOIl COMPARISON. 
Fig. lO.—POLYPOR BIARMICA 155 

10a. A piece of the polyzoum, slightly less than natural size. 

10b. Magnified portion of same, to compare with Fig. 6. Both from 
Count Keyserling's illustrations of the species. 
Fin. 11.— Fenestella plebkja 1 153 

11a. Fragment, nearly natural size, to compare with Fig. 3a. 

lib. A piece of the same, non-poriferous side, greatly enlarged, to com- 
pare with Fig. 3&. 

lie. Another fragment, greatly enlarged, showing poriferous side, for 
comparison with Fig. 3c. (All from McCoy's figures of tho typi- 
cal specimens.) 
Fig? 12.— Synocladia virgulacea 156 

12a. Fragment, greatly enlarged, showing tho poriferous side, for com- 
parison with Fig. ryd. 

I2b. Non-poriferous side, magnified to show spine-like processes, for 
comparison with Fig. bb. (All from Professor King's figures.) 

P'ig. 13.— POLYPORA MARGINATA 154 

13a. Fragment, slightly less than natural size, nouporlferous side, for 

comparison with Fi^. 7a. 
132>. Piece of same, magnified, to show surface stria) of non-poriferous 

side, &c. 
13o. Poriferous' side of same, magnified, to compare with Fig. 75. (All 

from Professor McCoy's original figures.) 

ITig. 14.— Glauconome grandis 157 

14. Fragment, greatly cularged, showing poriferous side, for compaii- 

sou with Fig.*4c. (From Professor McCoy's figure.) 
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Fig. 1.— Hkmipronitks crassus 174 

A very small young specimen. 

Fig. 2. — SpIRIFER (MaRTINIA) PLANOCONVEXD8 184 

2a. Dorsal view, showing area and foramen of ventral valve magnified 

to nearly two diameters. 
26. Interior of dorsal valve, showing socket processes and crura for the 
attachment of the spires, stiD more enlarged. 

Fig. 3.— LiNQULA ScoTiCA, rar. Nebrascensis 158 

3a. View of dorsal valve, slightly less than natural size. 
V>. Enlargement of same. 

Fig. 4.— Athyris subtiiita 180 

Small specimen, dorsal view ; slightly reduced in size from Professor 
Geinitz's figure of a specimen from bed C, at Nebraska City. 

Fig. 5. — Rhynchoneltjl Osagensis 17i» 

Ventral view (enlarged nearly two and one-half diameters) ; after Pro- 
fessor Geinitz^s figure of a rather broad, flattened specimen from 
bed C, at Nebraska City. 

Fig. 6.— Proddctus longispinus T 161 

6a. Ventral view, slightly less than natural size. 

6b &, c. Dorsal and ventral views of a young example ; after Greiuitz. 

Fig. 7. — Chonetes granulifera 170 

Ventral view, nearly natural size, showing a few very scattering large 
perforations. 

Fig. 8.— Chonetes glabra 171 

8a. Ventral view, nearly natural size. 

85. Ditto of another specimen, enlarged nearly to two diameters, to 
show what appears to be the bases of minute, scattering spines, 
connected with large, distantly-separated perforations, arranged 
in quincux. 

Fig. 9.--PRODUCTU8 PERTENUIS 164 

9a, c. Ventral and lateral views of an imperfect specimen, nearly 

natural size. 
96. The same enlarged. Both figured by Professor Geinitz, from bed 
C, Nebraska City. 

Fig. 10. — Productus Prattenianus 163 

10a & &. Dorsal and ventral, views of a young shell ; specimen nearly 
natural size ; figured by Professor Geinitz, from bed C, at Nebraska 
City. 

Fig. 11. — Spiriperina Kentuckensis 185 

11a. Posterior or cardinal view, showing area and foramen, beaks, &^ 

(Enlarged about one and one-half diameters). 
IK. Ventralvicw of a compressed specimen, enlarged nearly two diam- 
eters. Both from Professor Gemitz's figures of specimens from bed 
C, Nebraska City. 

Fig. 12. — Syntrelasma hemiplicata 177 

12a & (. Ventral and front views ; slightly reduced from Professor 
Geinitz's figures of a Nebraska City q^iecimen. 

Fig. 13. — ^Productus 8YMMETRICU8 167 

Ventral view of an imperfect specimen from bed C, Nebraska City, 
slightly less than natural size. 

foreign 8PBCIES FOR COMPARISON. 

Fig. 14. — Rhynchonella angulata 178 

14a, 5. Dorsal and side views for comparison with Fig. 12a, h ; both 
slightly reduced from Mr. Davidson's figures. 

Fig, 15.— SpIRIFER CAMERATU8 

An imperfect, rather small, specimen, firom bed C, Nebraska City. 
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Fig. 1. — AVICULOPECTEN KEGLBCTUS 193 

l<i. Internal cast of a left valve, enlarged nearly to three and one- 
half diameters. (From Geinitz.) 

15. Ditto of a right valve, from bed C, at Nebraska City, enlarged 
nearly three and one-half diameters. 

Fig. 4.— AVICULOPECTEN COXANUS 196 

2a. Lelt valve enlarged about two diameters. 
2fr. Enlargement of surface markings of same. 

-PSEUDOMOXOTUS RADIALIS Tf 201 

View of cast of left valve, slightly less than natural size. 

-AVICULOPECTEN CARBONIFERU8 193 

4a. Left valve, one-eighth diameter less than natural size. 

46. Internal cast of a right valve a little less than two diameters. 

-Lima retifeba 188 

« 5a. Cast of right valve, one-eighth diameter less than natural size. 
55. CostsB of same, a little enlarged. 

-Myauna subquadrata 202 

A fragment of a ri^ht valve, showing cardinal area, and int/erior, 
nearly natural size, from Professor Geinitz's figure of a specimen 
from bed C, at Nebraska City. The dimly-shaded outline is here 
added to show the most usual form of the entire shell. 

Fig. 7.— MyalinaSwallovi., 201 

7a. Left view of a small specimen, slightly less than natural size. 
7b, Bight view of a larger individual, slightly reduced in size. 

-AVICULA LONGA 199 

Right valve, enlarged nearly two diameters. 

-AVICULA T SULCATA 200 

Left valve enlarged to nearly three and a half diameters ; from Profes- 
sor Geinitz's figure. 

-AVICULOPKCTEN OCXJIDENTALIS 191 

Left valve sligh^y reduced in size ; from Professor Geinitz's figure. 

-Entouum aviculatum 189 

llo. Mould of the exterior (nearly natural size) of left valve. 
115. Enlaj^od external radiating and concentric stria;. 
lie Cast m>m the same. 

lid. Enlarged zigzag marking sometimes very dimly seen on the sur- 
face of internal casts, 
lie. Cast of a smaller specimen, left valve, with posterior margin a 

little truncated. 

IXf. Interior of another specimen, left valve, showing the diverging 

hinge, teeth (t, t), cartilage pit (c), and transverse furrow (g, g), 

in &e ears, for the articuULtion of the margin of the other valve. 

llg. Cast of the interior of opposite valve, showing its cardinal line to be 

straight, apparently for articulation in the furrow (g) of Fig. 11/. 

Kg. 12.— AvicuiX)PiNNA Americana 197 

12a. An internal cast, enlarged to nearly two diameters, showing the 

beaks not to be ^uito terminal. 
12d. Mould of the outside of another specimen, somewhat enlarged. 
12c. Surface markings, enlarged. 
12d. Section to show convexity of valves. 

FOREIGN SPECIES FOR COMPARISON. 

Pig. 13.— Entolium Sowerbyi 191 

13a. External view, for comparison with figure lie. 
135. Enlarj^ surface strisB of same. Both a little less than natural 
size, m>m Professor McCoy's Carb. Fossils of Ireland. 

Fig. 14.— Entolium DEsnssuM *. 190 

Internal cast of hinge, for comparison with figure 11/; slightly 
reduced in size ; from Quenstedt. 

Fig. 15.— AVICULOPINNA PINN^FORMIS 197 

15a. View of left valve, showin^j^ traces of radiating stria;; a little reduced j 

from Professor Geinitz's figure of a German specimen. | 

156. Section of the two valves united, taken from a fragment sent from 
(rcrmany by Professor Geinitz to Professor WoxWiew. Yot ^aia.- 
pariaoii with Fifj^. 12. 
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Fig. 1.— ScuizoDus Wheeleri 209 

Ifl. Oatsidc view of right valve, slightly reduced from Professor 
Geinitz's figure ; referred by him to S. obsourus, 

lb. Sketch of the typical specimen of 8. Wheeler! from the Coal- 
Measures of Missouri, slightly reduced in size from a drawing 
in the possession of Professor Swallow. 

Ic. Outride view of a specimen from the- Upper Coal-Measures of 
Iowa, belonging to Dr. C. A. White. 

Id. Inside of same, showing the hinge; both figures being slightly re- 
duced in size. 

le&/. Dorsivl and lateral views of a larj^ internal cast, a little 
reduced in size, fi*om the same position in Iowa, and appar- 
ently of the same, or a nearly allied species, belonging to Dr. 
C. A. White. 
Fig. 2. — ^An external cast of an undetermined species of Schizodus 210 

Fig. 3.— SOLENOPSIS SOLENOIDES 223 

Cast of right valve, magnified nearly to two diameters. 

Kg. 4.— Pleurofhokus oblongus 21'i 

4a. Internal cast, about natural size. 

ihScc Internal casts of other specimens, right and left view, magni- 
fied nearly two diameters. 

Fig. 5. — ^MODIOLA 1 SXJBELLIPnCA 211 

Bight valve, a little less than natural size. 

Fig. 6. — Edmondia refijsxa 213 

6a. An internal cast of a small specimen, one-eighth diameter less 

than natural size. 
6b. The same, enlarged. 

Fig. 7. — Edmoxdia T glabra .- 214 

7a &, b. Right and left views of two small specimens, slightly reduced 
in size. 

Pig. 8.— Edmondia Nebrascensis ? 214 

8a. A slightly reduced figure of a small, rather broad, specimen, proba- 
bly of this species. 
&b. The larger and more elongated typical form of the species, a little 
reduced in size. 

Pig. 9.— Prothyris elegans 22:* 

9a. Left valve of nearly natural size, showing anterior ventral notch, 

and linear ridge extending to its corner from the beak. 
96. Right valve of another specimen, enlarged to nearly one and a half 
diameters. 

Fig. 10.— YOLDIA SUB8CITULA? 205 

An external cast of the left valve, nearly natural size. 

Fig. 11. — NUCULANA bellistriata 206 

11a. Left valve, enlarged to nearly two diameters. 
11^. Surface strio), further enlarged. 

Fig. 12. — Pleurophorus occidentalis * 212 

Left view of internal cast, enlarged to nearly three diameters. (From 
Professor Geinitz.) 

Pig. IS.—SCHIZODUS CDRTU8 205 

13a. Cast from Nebraska City, left vie w, one-eighth diameter less than 
natural size. 

136. Outline profile, anterior view of same. 

13c. A somewhat larger specimen of same, a little reduced, in size. 

I2d. A still larger specimen, of somewhat diiTerent form, a little re- 
duced in size. Probably a difierent species. 

1:36. The typical form of S. curtuSf slightly reduced in size, from the ori- 
ginal locality in Illinois. ^ 

13/. An outline anterior view of same, to show its convexity. jfl 

Vig, Surface strise of same, enlarged. ^^r 

Fig. 14.— Allorisma subelegans 

A little less than natural size, with enlargement of surface granules. 
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Fig. 15.~Allori6Ha (Sedgwickia) reflexa 217 

% An imperfect left valve, nearly natural size. 

Fig. 16. — ^Allorisma (Sedgwickia) Geinitzu 219 

Ifki. View of right valve, slightly leas than the natural size, of one of 

the largest specimens among an extensive collection. 
165. Left valve of another individual, enlarged a little less than two 
diameters, to show the fine snr&ce grannies. 

Fig. 17.— NUCULA VE^TRIC08A 204 

17a. Left view, a little less than natural size. 

176. Dorsal outline view of same. 

17c. Left view of same, enlarged to nearly two diameters. 

Fig. 18.— NUCULA BEYRICHitt 203 

An internal cast, enlarged to nearly three diameters. From Nebraska 
City. 
Fig. 19a.— An outline, nearly natural size, of a different form, from Professor 

Geinitz's fi^re, referred by him to N, Beyricni, from the same 
bed as the last, at Nebraska City. 
195. The same, enlarged to show the stria ; (fix>m Geinitz.) 

Fig. 20.— MaCRODON TENtJISTRIATA 207 

20a. Right valve, nearly natural size. 

20b. Eiuarffement of the minute radiating striie on the anterior part 
of the shell. 

FOBEIGN SPECIES FOR COMPARISON. 

Fig. 21.— ScHizoDUS Rossicus 209 

21a. Left view, slightly less than natural size, for comparison with 

Fig. 13a. 
215. A different form, supposed to be a variety of the same ; both from 
de Vemeuil. 

Fig. 22.— Allobisma elaoans 219 

22a. Bight valve, nearly natural size (from Professor Geinitz), of a 

German specimen, for comparison with Fig. 16a, 5. 
225. Internal cast of same, slightly reduced in size, from Professor King. 
Compare with Fig. 1&, b. 

Fig. 23.— Nucui^ Beyrichi 204 

23a. From a German specimen, slightly less than natural size. Com- 
pare with Figs. 18 and 19. 
235. Same, enlarged. 

Fig. 24.— NucuLA Beyrichi 204 

24a, b. After Geinitz, from German specimen, nearly natural size, and 
. enlarged. Compare with Figs. 18 and 19. 

Fig. 25.— NucuLA Beyrichi 204 

25a. Nearly natural size, from von Schauroth's onginal figure. 
25b, Same, from same, enlarged. Compare with Ilgs. 18 and 19. 
25c Internal cast of same, irom same. 

Fig. 26. Cardiomorpha? (Mytilus) Pallasi 212,213 

liinge and interior of right valve, nearly natural size. For compari- 
son with Fig. 12. 

Fig. 27. Macrodon striata 207 

Right view, after Professor Geinitz, from German specimen, for com- 
parison with Fig. 20a. 
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EXPLANATIONS OF PLATE XI. 



Page. 

g. 1. — Cythere, 8p 237 

la, b, Outaido and inside view of right valvo, greatly enlarged. 
Ic, d, Ontsido and insido of left valve, greatly enlarged. 

g. 2. — Cythere Nebrascexsis 237 

Inside, greatly enlarged, left valvo ; from Geinitz. 

g. 3. — Cythere, sp 237 

3a, 5. Outside and insido of apparently the right valvu of tho same 
species; from Geinitz. 

g. 4.— EuoMPHALiTS RUGOSUS, (Hall ; not Sowerby) 230 

4a. Left side of a rather small specimen, natural size. 
46. Right side of another specimen, somewhat enlarged. 

g. 5. — ^Pleurotomaria Haydeniana 2:51 

Enlarged nearly to three diameters; from Professor Geinitz's figure. 

g. 6. — ^MuRCHisoNFA Nebrascexsis 234 

Enlarged less than three diameters ; from same. 

g. 7. AcLis ? Swalloviaxa 221} 

7a. Avery small imperfect specimen, enlarged less than five diameters. 
75. A largo -perfect specimen, enlarged less than three and a half 
diameters (after Professor Geinitz). 

g. 8. — ^Pleurotomaioa Marcouiana 233 

Enlarged less than four diameters ; from same. 

g. 9.— Pleurotomaria Gray^'^illexsis 233 

Enlarged between three and three and half diameters ; from same. 

g. 10. — Orthoxema subt^niata 228 

Enlarged between five and five and a half diameters ; from same. 

g. 11. — Bellerophox carbonaria 224 

11a. Front view, nearly natural size. 

11& if c- Posterior and lateral views of same ; from division C, at 
Nebraska City. 

g. 12.— Bellerophox, sp 225 

The expanded part of body whorl enlarged about two diameters. 

g. 13.--BELLEROPnoN aIarcouiaxus 226 

13a. Side view of an imperfect specimen, consisting of a portion of tho 
expanded body volution, enlarged a little less than two diam- 
eters. 
135. An oblique view of a similar specimen, a little more enlarged ; 
from Professor Geinitz. 

g. 14. — Bellerophox percarixatus 227 

A portion of tho body volution, slightly less than the natural size. 

g. 15.— Bellerophox Moxtfortlanps 22r> 

Body volution and expanded lip nearly entire, slightly loss than the 
natural size. 

g. IG. — Dextali um Meekl\xum 224 

IGa. Sido view, enlarged between two and three diameters. 

I6b. Enlarged section or aperture of same; both from Professor Geinitz. 

g. 17.— Naittiltjs occidextalus 234 

A fragment, showing tho outer or ventral side, with the two rows of 
largo lateral nodes, and two rows of smaller alternating mesial 
nodes ; nearly natural size. 

g. 18. — Orthoceras cribrosum 234 

18a. Slightly reduced from Professor Geinitz's enlarged figure. 
185. Pitted surface of same, enlarged. 

g. 19. — Pleurotomarla subdecussata 23'] 

A side and aperture view, enlarged about four diameters ; after same. 
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